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ABSTRACT
This writing covers one full year in time. The project
was to establish a non-profit center for Native Americans in
San Bernardino. I am describing the work and knowledge I
acquired alone the way. What I started has changed my life.
I have in that year found a direction and goal. All the
years of education will go into developing a center to
enhance the educational opportunities and community
cohesiveness in San Bernardino. Like everything I have done
in life the center will be about Native Americans and for
all people regardless of race. Shakespeare in Hamlet said
"to thine own self be true" with that in mine I am a Native
American and what T do; I do on the "Red Road". Aho!
Ill
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CHAPTER ONE
RHYME AND REASON
When I initiated the First Nations Tribal Library and
Social Research Center, the plan was to offer to the San
Bernardino Valley a comfortable center where Native
Americans could network and where other people could learn
about Native Americans. I already understood a little about
being an "Urban Indian" as I had been born and raised in the
city, but,I was a Native American. That is, my roots were
Native American, but having been raised in an urban
environment, a great deal of the dominant culture had been
forced onto my family.
Because of this forced acculturation, my own roots were
denied me. However, from an early age I have identified
ptrongly with my Native American roots.' Though I am an
"Urban Indian" my ancestors' blood speaks to me and as an
adult I have learned to listen and - finally to be
comfortable with whom I am.
A respected Elder once told me Urban Indians are
"Feather People." What she meant was we have no roots so we
float on each wind looking for lost roots. In a sad way she
was right. We know we are not whole. As much as we may
desire it, we can never regain the true essence of cultural
timing and orientation. Still in heart and blood we are
Native American. We may be a century removed, but we are
alive and well.
Currently there are more Native Americans living
off the reservation than on it. However, as Native
America grows in numbers outside of the reservation,
Urban Indians are becoming more involved in the urban
lifestyle. Living on the fringes of mainstream America,
Urban Indians have increasingly become more invested in
dominant core culture. . Urban Indians have lost most of
their Native cultural capital and replaced it with bits
and pieces of "tradition" that have been pieced together
from different tribal entities. In this way, it is not
unusual to find an Apache like myself who can speak a
few words of Lakota and Navajo, but none of the Apache
dialect. ,
Although there is not currently a large population of
visible Native Americans functioning in the upper middle
class and above, there is a growing number moving from
poverty into lower middle class positions/ There has been a
movement among Urban Indians to,become functioning members
within the dominant core system - a system that is primarily
foreign and hostile. For these reasons, this system is
uncomfortable for Native Americans living off the ,
reservation.
In the past the answer to the "Indian Problem" was
always to make them an exception, confined to controlled
areas, isolated from mainstream America. Starting in the
1950's there were thousands of Native Americans relocated
into large :cities,, with :the absumptioh. that they would
become assimilated. This government program of forced
assimilation was deemed a failure by the early 1970' s.;By
this time thousands of Native Americans were "born and
raised" in the :6ff reservation sbylai^LReldcation made; ,
Southern California the second largest state in Native .
American population. In the year 1999 the official :
government records; showed ,slightly^ a million Din'e
(Navajo) located in Southern California. Because reservation
life no longer was comfortable to these Urban Indians most
chose to remain in the city.
When, Native Americans :find, .themselves in. ,the c,i,ty;^^^t
are numerous problems. On Reservations reality may be rough,
but there is a strong sense of community, tradition, or
cultural roots. Community and tradition are left behind when
Native Americans are city bound. The only obvious tradition
in the city seems to be the tradition of Native Americans
being unemployed or working in lower paying jobs. In
California the close resemblance between Native Americans
and Latinos can increase the pressure to lose the Native
identity. It has been well documented that the Mexican and
, other Latin American countries have Euro- centric forms of
government, which enforce a hierarchical society with the
indigenous people on the bottom rankings.
California now has "Indian Bingo and Gaming." Though
gaming has meant some Indians are no longer in poverty,, , ,
those Native .American groups that are involved in gaming and
making money are suffering some unforeseen problems. A
large number of problems have landed square on the shoulders
of the poor urban Native Americans. Even though only a very
small number of Indians actually receive benefits from
gaming revenues, the non-Indian public often thinks most or
all Indians are rich. In the not so distant past. Native
Americans were perceived and treated as wards of the federal
government and not capable of managing their own fiduciary
responsibilities. Today, the monies that had been held in
trust are missing and our United States President has stated
that there is more money missing from the Bureau of Indian
Affairs than there is in the national debt. Nobody is
rushing to return this money. , Senator Slate Gordon from
the state of Washington has written several bills denying
any future fiduciary obligations of the United States
government to the Native Americans for past injustices. So
far, he has not been successful, but he is widely recognized
by Native America as one of the most dangerous racists in
Congress.
It is funny how Native America went from "vanishing" to
being expeGt^^ to respond to : t f inancial problems of all
Indians in the United States. None of that is true. Today
Native Americans are the fastest growing ethnic group in the
United States Seme of tliia growth is: due to the f act that,
since there is now money, there is legitimacy. The more
affluent Native Americans are so far small in numbers and
have so much to deal with they can't possibly answer the
needs of millions of Urban Indians. It is like people
expecting Donald Trump to make all Euro-Americans his
problem because he' s rich. The new money has in many ways
made the divide between "Rez Indians" (those on reservation
or close to the reservation) and the Urban Indians almost
n  Tribal elders who are trying to write grants (for
example for non-profit organizations) to better their people
are being challenged by mainstream politicians as to why
they would need any money. It is common knowledge that
Orange County, which is arguably the richest county in
southern California writes for such grants on a regular
basis. All non-profit organizations that serve people
survive 'by :writing^ . n Since, that is the Ameriean way,
why would it be wrong for Native Americans to now follow
suit?' • ' ■/. ' ■ ■ • ■y'
In order to serve my community the best, I needed a
center where community activists could meet and educate
people. For funding and community involvement we needed the
local politicians to see our center as a source of pride, a
place to be identified with. Sometimes that is a tricky
mix, but if successful it means we can work within the legal
system to make relevant change for the community. The center
needs to be a place where we can teach voting rights and
political involvement. As Native America learns to assert
itself, having political,representatives will be important.
Already there is a new and growing Native American
Democratic Caucus!
My dream was to have a place that Natives Americans
could go to and gain an understanding of their civil rights.
I also knew that many Native Americans do not understand how
to effectively use most bureaucratic systems, like Social
Security or the Department of Rehabilitation. My life had
taught me how to use these systems. I knew that I could
pass this knowledge on. As a child I lived in foster homes
as well as an orphanage. As an adult I have been a welfare
mother, and now I am on Social Security and finishing my
education with the help of the Department of Rehabilitation.
I know bureaucratic paper work.
At school while getting my bachelors degree in
sociology I studied why Native Americans did not finish
their course studies and how the education system had not
been a positive influence for Native Americans. Many other
cultural groups have had problems with poverty, being away
from "home," and with inadequate education. However, Native
Americans have all of these problems and more. In addition
to the above problems Native Americans are always in such
small numbers in educational communities that comradery is
almost impossible. The most debilitating problem of all is
probably the fact that all levels of education in the United
States continues to perpetuate a racist curriculum. Columbus
could not have "discovered" America if people and their
cultures were already thriving. ; Disregarding this fact,, the
United States educational system clings dearly to this myth.
I have been the Executive Director of the San
Bernardino branch of the American Indian Movement since
1997. This work has given me several reasons to want to
study more about the laws that govern Native Americans. The
American Indian Movement is a national civil rights
organizatibhi. One of ,the; little known facts about the ;
American Indian Movement it is also a religious
Statement in that al1 members are devoted "Tradit ionali sts."
The term Traditionalist refers to Natiye Atnenicans who
follow the spirituality of the old ways In the old
tradition "AIM'sters (hard core American Indian Movement
members) are a warrior society. They have become modernized
in that their weapons are political actions like
demonstrations and lawsuits. If registered with a federally
recognized Nation, Native Americans have a very different
legal standing in America. The laws of America are so
twisted and change so often for Native Americans that the
comm.on person and sometimes even well educated people have
no idea what the law really says. My idea was to offer a
large range of educational opportunities and also provide a
place where community activism could flourish. My personal
library that includes law books on Indian law was Included
in order to further both education and community activism.
Instead of duplicating services some other agencies
might offer I wanted to find out What services other
agencies were already providing and then get the needed
resources to my clients. I would do whatever was necessary
to help my clients with the obligatory paperwork and other
obstacles. Tdday most grant providers are stressing
cooperation and networking amongst non-profit organizations.
This is something that not only am I good at organizing, but
I truly enjoy this work, i
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CHAPTER TWO
IN THE BEGINNING
All my life I have heard about Indian Time.
Nothing in this life works so independent of rhyme or
reason as Indian time. That was the first of many
lessons that the project of establishing First Nations
Tribal Library and Social Research Center taught me. The
tribal organizations that I worked with were generous,
but had no interest in real deadlines or timing I might
be facing. For instance, it took six months to just get
approval to allow phone lines to be installed in my
office.
Luke Madrigal is the director of Indian Child and
Family, a social■service agency for Native Americans.
Luke and I had become friends, so I had suggested that
it would help us both to have offices in San Bernardino.
Although Indian Child and Family services had had
offices in town.in the past, at the time that I was
talking to Luke the agency only had one office in
Temecula, which is two counties over. I felt that it
11
was important to offer as many services to the Urban
Indians in San Bernardino as possible. That also
included foster care programs, which was a specialty of
Indian Child and Family Services. .
I had worked with the only.agency in San Bernardino
that serves Native Americans. They offered some services
but most services were limited to only registered
Indians. That has always been a problem since so many
Native Americans have relocated to cities. Often these
people lose their tribal identity and their children may
or may not be registered. The Bureau of Indian Affairs
conveniently only allows their funding to be spent on
who they recognize as being Indian. Despite acceptance
by Native American community,, the Bureau of Indian
Affairs disallows people who are not officially
registered. .Even though, through the years, it has been
acknowledged that some of the older 'rolls being used by
the Bureau of Indian Affairs for identification are in
error. The federal law^ allows the Indian community to
include people they deem as Indians. ,
12
In 1997 I had the privilege of meeting and becoming
friends with the then chair of San Manuel Band of
Mission Indians, Heniry Duro. I can't express how honored
I was to know a man so dedicated to bringing self-
reliance to his people. I never spoke to Henry that we
were not engaged in how to enhance the struggle of
Native Americans in fitting into the foreign system of
government that is now over all people in the Americas.
Along with my desire to help Indian Child and
Family find an office and my need to have an office to
work out of, I asked Henry if Luke and I could have an
office at San Manuel. Henry stated that San Manuel had
just received an office building from the federal
government at the disbanded Norton Air Force Base. The
building was handed over to the San Manuel Nation to use
to provide social services for Native Americans. Henry
said we should make a formal request to the tribe. Luke
and I then began a series of meetings and correspondence
with the San Manuel Nation. It took over a year to get
results from the San Manuel Nation.
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There were several important issues facing the San
Manuel Nation. This small Nation, consisting of about 70
people, had, in less than ten years gone from abject
poverty to owning a large Bingo Palace, supplying them
with a. lot of benefits and a lot of hew troubles. I was
just one more\ person wanting something. TheVbusiness
committee was, always nice when 'Luke and T saw them.
However, permission to move into the office they provide
took over a year. Several times we would show up at a
meeting only to find out the members of the business
committee were not even in town. They had been called
out of town on business and had left without notifying
us that our meeting had been canceled.
Luke at this point told me we should give up.
However, I felt it was important for the San Manuel's to
be involved because they are the local Native Americans
and they should always be considered first. I got a call
and was told by the person on the other end of the phone
that Luke had cut a deal with a tribal member to get an
office without me. That was Luke's right to fight any ;
v; :I4:
way he could. He is a California Indian and I am not.
For some California Indians that is an important, point.
California Indians were the most abused of all Native
Americans. During the Gold Rush period of California's
history more California Native Americans lost their
lives than in any other period of American history. In
the 1950's the relocation program initiated by United
States government, which was an attempt at forced
assimilation as well as bolstering a cheap labor market
ended up bringing millions of non-California Native
Americans into southern California. This relocation of
Native American was a strain on resources. Currently
the San Bernardino area is home to more than 125,000
Urban Indians, according to statistics gathered by
Arrowhead United Way. The California Indians were
pushed into an uncomfortable position of sharing meager
and depleted resources with people whom they had little
in common.
Although tribal entities are always sensitive about
their territory and pride, this competition for
15
resources increased the problems between the different
groups. Having been raised in California it felt like my
home, but I knew; that most Galifornia Indians were tired
of all Indians being portrayed as one group. Hollywood
and the media only seem to have one image and that is of
the plains groups (like the Lakota and Dakota Nations).
The true images of California groups are either missing
or delegated to "diggers" (a racially charged term, used
to refer to a group of unsophisticated people). The
Native Americans living in southern California before
the arrival of Europeans were 1iving a very idyllic
lifestyle due to the mild climate and abundant natural
resources. The Europeans, who had a radically different
lifestyle, choose to use the pejorative term "Digger" to
refer to these peaceful family groups. Knowing this
fact, it is hard to accept the derogatory term "Digger."
I have given this explanation to point out the position
I sometimes find my self in with California Indians. I
am an Apache, Choctaw and Cherokee. In other words I am
an outsider.
16
when I found out I was about to be cut out, I
called a few friends I had that could have an influence
to help me get the office. The committee meeting that
made the difference was a closed session, so I will
never know the whole story but I am sure that Henry
Duro, and a few others were on my side. I got my office.
Laurie Green had become a great friend. Laurie's
husband was a San Manuel Tndian. I had sold him some
American Indian Movement t-shirts. Laurie worked for the
then senator Joe Baca, so she gave me a valuable contact
to a strong local politician. Laurie also gave me the
first office equipment and helped me acquire my business
name and license. My husband and I went to a sale at the
University of California at Riverside, where we got
three bookcases, a table and a filing cabinet.
It took a month to move in all my furniture and log
in my books. Elija was a fellow activist from Holland
and was raised by a'family of librarians. She and I
designed a system to keep track of the books. I love my
library but I am not a bookkeeping person. The focus was
17
never to'be the books. ^The books were, however, useful
and they did get us a lot of attention. The press and
some officials liked my activism but found the library
less threatening. I did a lot of press interviews and
attended every group meeting I could to spread the news.
Joe Rodriguez in the County supervisors office got
us more desks, as I wanted to have computers to use for
those using the library. Today the World Wide Web is
bringing Native American activism into a more cohesive
front. Many local Native Americans from outside
California have a difficult time staying in touch with
their family on distant reservations. I felt that we
could use computers to bridge that gap. Today most
reservations, including some of the poorer reservations
have a computer at the Nations' headquarters.
It took almost six months to get official approval
from the business committee to have phones. They finally
said we could have phones when I pointed out Luke was
running the office from Temecula. In addition, the fact
that my having to borrow the phone at the security desk
18
was an imposition to our neighbors (the■ marketing
department. for San Manuel) ,. I have a temper and after
receiving several lectures about the marketing
department; being on one side of the hall and my offices
being on the tribal side, inferring that I was a \
disruption to marketing, I asked the person annoying me,
if it made a difference which side of the hall they were
standing on when the tribe fired them. After that;. T was
left/alone. '
1,9-,
CHAPTER THREE ; //V
BUSINESS AS USUAL: ^ ^ ;
By this time I had learned to spend several days a
■week networking with other agehdies. I liked this part
becanSe I was able to meet people and; Sometimes I wa.s
the first\ contact it peopile have with the. Native
American community. It you open up tO:people you would
be surprised how much they want to help you, and you
will receive your backing. This was important because
the office had no financial backing and I had to have my
first fund-raiser. Contacts I made at Kiwanis such as
Joe Rodriguez, and the gentlemen at the Gents
Organization helped me with my first fund-raiser. The
Gents are a wonderful club of local men who help the
community. They offered their large banquet room for ■
free.
Jamie Alvarez, a community business leader and also
a Kiwanis memher, offered to cater my Fund-raiser and
cover all costs for the food. With the cost so low I
thought we had it made. I was wrong. We sold few
2 0
tickets and if all my frlends : were ri for free ::
it would have been a disaster. Luckily enough tickets
sold to pay what cost we had. I decided that all the
work, and money we used for the dinner fund-raiser was
not worth it so we gave up on that idea.
I had permission for phone lines to be installed
around June. It was costing a little over $300.00 a
month. At this time I thought I would sell library
passes. I sold around 15 at $20.00 each, which helped
with the phone bill. Money was a problem. I looked into
getting a non-profit status so I might write a grant.
Friends of mine who run the Fontana Native American
Indian Center had a non-profit. When I learned that it
cost a lot to get started, they offered to help me.
Fontana Native American Indian Center actually drew up a
contract to cover me with their program so I could get
started. I also learned that people will check out
books, but you cannot get some people to bring books
back. The funny part is some of the books not returned
were lent to rich people who could have bought all my
21
books. Humans will always be human. I learned that the
people who did not return the books felt the books were
not important enough to remember to return.
Two remarkable people, Carol and Ellis Ray, run
Fontana Native American Indian Center. They have played
very important roles in my life for several years.
Carol and Ellis have given me support, answered
questions' and some how knew when to give me space. Hard
knocks are part of the process. Every time I stumble one
of them seems to be close enough to dust me off and cry
or laugh with me. They fill a rare spot I value dearly.
In September of 1999 I attended a 5-day class on
grant writing. After 5 days I was sure I did not have
what it takes to write grants, but I had learned some
basics. I now can draw up a budget, and keep enough
paper work that a grant writer can help me. I have found
a grant writer that is willing to work with me and we ,
are in the process of writing for a grant that looks n
promising. If you allow handicaps to stop you it becomes
a dull life. A handicap is just a challenge you must , ,
22
answer. I can work with people and find resources but I
cannot do math type problems. I was beat a lot as a,
child and my ability to function well in math. I face
that head on and find others who I can trust to help me
do that type of task.
Before the end of the first year I had learned a
lot about the need to sometimes be formal. I now have an
active board, six members strong. I try to surround
myself with people tha.t are pro-active, experienced in
areas I am weak. I listen to their advice knowing I need
them, but have them understand that in the end I am the
responsible person. People allowed to show their talents
always do their best_ a smart leader allows that room,
and then gives that talent proper notice. Awards,
flowers and gifts are all important.
23
CHAPTER FOUR
TO EVENT OR NOT TO EVENT
Native Americans, as a community have a problem.
At school and in the media Indians have been portrayed
as alive and viable only in the distant past. Our
children need to have current and correct images. One of
the children from Fontana Native American Indian Center
had come home crying about this problem. In school she
had proudly told her teacher that she was an Indian. Her
teacher said something that is unfortunately typical.
This uninformed teacher told this child that she was
sure everyone had a little Indian blood but all the real
Indians died in the last century. This young child
experienced what all Native American children face: do
real Indians exist outside history? How about the fact
that movies only show "feathers and beads" with titles
like "The last of ..." or "The Vanishing ...." or many
words that say these people are dead.
I was teaching a Japanese lady about Native
Americans when she told me she had traveled all over
24
America. Everywhere she was she had looked for someone
who looked like an Indian. In Japan many people wore
traditional clothes, but in America she had never seen
an Indian. What she didn't understand was that feathers
and beads do not define an Indian.
Native America has an image problem,; we as a people
have vanished from the sight of everyday America. I
decided my way to counteract that was to wear clothes
that spoke about my ancestry, and be very active in the
community so people would understand we are here, today.
Since that time I am very careful to openly wear large
amounts of silver, sometimes beadwork and oftentimes a
medicine bag. I also am very proud and often wear a
very expensive pair of custom-made knee, length
moccasins. Oddly enough, my habit of wearing cultural
clothes has gotten me into a great deal of trouble. I
have been written up and fired from jobs. Even at
California State University San Bernardinb a professor
felt that it was important to single me out for negative
verbal and written sanctions over my., wearing of cultural
25
.  This tsachex had loudly explained at evsxy
opportunity that she too was Native American. Despite
her declaring that she was Native American, her attempt
at lecturing on Native Americans revealed a distinct
lack of actual knowledge or experience. I also acquired
a letter from the Brpthe Nation (the Nation that
she claimed was her background) that she was not a
member.
During tbe first Nations Tribal Dibrary : ^
and Social Researcti Center had several events I am proud
of. The first formal event was the East Valley/ San
Bernardino ::Area Diversify Cbnference. I personally feel
that it is important for Native Americans to be seen as
alive today . This^ c gave 'me a- chance to^^ ^ ^^
a community effort. The conference opened lines of
'3-ialog between different ethnic voices in the community.
We were co-sponsors and I delivered a speech.
Often I am asked where do you go to meet a real
San Bernardino has had a reservation on the edge
of; town since the early 1900's. In the 1950's thousands ^
26
of Native Americans were either "relocated" by the
government or came here for jobs such as the railroad.
The official count of the county is only a little over
20 thousand but the United Way paid for a private
counting and they got over 120 thousand. Both are
probably off because ;of the problem of how you; Ide
a Native American. There are surely 60,000 plus Native
Americans in San Bernardino County. In the past, people
would hide their Native American background. Today
people seem to invent Native American blood where there
is none. One way or the other, we are aware of a large
unserved population. The latest release of numbers from
the Din'e Nation say that half a million of their
registered people live in Southern California and many
live in San Bernardino because of the railroad jobs.
I attend the school board meetings for San
Bernardino. Again I felt the Native American community
needed to be represented. There are usually three of us
always there to watch out for our communities: Gill
Navarro from Mexican American Political association
27
(M.A.P.A), John Moore from the National association for
the Advancement of Colored People (N.A.A.C.P.), and me
for the American Indian Movement (A.I.M,), We have all
learned to watch for each other and actually work
together. In addition to providing my library for use
and offering free services (which were not used by the
school district), I was fighting the racist mascot
issue. Though the mascot issue is a huge issue for
^^dians, other communities generally don't understand or
care about it. In San Bernardino we made a united effort
with M.A.P.A., N.A.A.C.P. and A.I.M. It took a year but
now there are no "Indian mascots" in San Bernardino City
Unified School District. In addition many of the
surrounding school districts are also changing. I never
understood how it could be considered an honor to use
any human images as mascots, especially when the people
say they do not appreciate that "honor." A mascot is a
pet; an honor is a raising of status.
My next event was to take a class about the school
district's policies on suspension and/or expulsions.
2 8
After I took the class I was certified to be an
educational advocate for the San Bernardino school
system. I placed a sign on my wall at the library
advertising my services for free.
The next event was a large community effort. It was
a collaborative effort called "Uplift the Community:
Empowerment Faire ^99." The effort was started and run
t*y Inland Behavioral and Health Services Inc. It was one
of the largest and best community efforts I am aware of
for our area. Any group that helped people get empowered
was invited. There were health groups, a tobacco
recovery group, drug and alcohol recovery, local
politicians, voter registration, and many other
community service organizations.
At this point I was staying busy but still not
in any regular, source of money so I tried a
"Read-a-thon." The idea was to get students at San
Bernardino Valley College to acquire sponsors. The
sponsors were to pledge a money amount for how many
children the student read to during this event. The lady
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in charge of the college reading lab was my contact
person. There were several meetings to plan this event.
•. However, like earlier attempts we were not successful. I
receive a donation from the lady who worked on the
project with me and one student collected $15.00.
Sharon Caballero, president of San Bernardino
Valley College, and I had become friends. Sharon and I
had conversations about the needs of the community.
Sharon has the unique ability to challenge people to do
work they have insight on, and help them to succeed.
Sharon and I began to make pians to help bring the
minority communities together. I designed an event to n
include all under represented communities. Sharon was ,
able to,, proyide , a place to have the event. Through her
we were able to encourage professors who belonged to
under represented groups to bs a part of this event By
this time I was learning to be more formal. I formed a
committee. We then built a mission statement, sent out
inyi tat ions and had a very excit ing event. The feedback
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has been so encouraging that we will make this a yearly
event.
In November I was asked to lecture at California
State University Northridge. Dr. Nava had heard about
First Nations Tribal Library and Social Research Center
and ask me to speak at a class. It was a good class and
many students asked me to stay after and speak more on
Native American issues. I really enjoy lecturing so I
hope to increase these events.
I carried supplies and posters for the census. I
spoke out at meetings and anywhere I could. It was
important to get the community involved. I understand
the urban need to count Native Americans as so many of
our people avoid any contact with a government that has
so disenfranchised the Native American in its system. On
the other hand all reservation Native Americans are
registered with the government as members of an Indian
Nation. They are well documented, I don't understand the
government miscounting these people. In the last census
all Native Americans with Spanish surnames were counted
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as Latino, denying the fact these names were forced on
the people and had no basis in Latin America. The
government officials we spoke to agreed this happened
and promised it would not be repeated.
We c1OSed out the year with a hoiiday party. It was
well:attended. The people we
had networked with all year dropped by to share food and
conversation.
32
.  : CHAPTERv FIVE^.^, ,' ^
AT LAST.A RAP-UP/;I" ^
It was a. long arid5goQd year; I starts with/no idea^
where I: would find my services valuableV i:; know there i
was a.huge void of serviGes to Urban Indians anda-
smaller but important need for reservation based
Indians. I had no idea what I needed to have a viable
resource center. I have made huge strides in learning
the importance of formality and paperwork. First Nations
Tribal Library and Social Research Center has a
governing board now. It was formed in the later months
of the year. We changed our name to First Nations Tribal
Education and Resource Center. First Nations is the
short and informal version of our name. The board
decided that we needed to narrow our focus, improve on
what we do well, and not be a lending library. As a
library I could get people to borrow books but not
return them. After losing several books it was decided
that we would continue to have the books available to
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the public, but people -ould not cbeok then, opt :
.remove them from'the premises."^^ ^
First Nations also,needed;to from San Manuel's
office building. Although the San Manuel people had been
generous -d supplied a -free;offioe space, r was only '
to use the office between the hours of 8a.m. to
people I was hoping to service.often times
could only use my servioes evenings and .weekends. After
months of asking the San Manuel's for additional hours I
«s told they could not extend the hour of availability f
for my office.
First Nations Tribal Education and Resource Center is
now in the process Of relocating and we have submitted a
formal request for qrants lo, ig that, ok promising, for us to
be fully funded by fall 2000. Narrowing our services
was >t«y- Tn the mean time I am operating from home and
When from Fontana Native American Indian Center.
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APPENDIX A:
FIRST NATIONS TRIBAL LIBRARY
AND SOCIAL RESEARCH CENTER EVENTS
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East Valley and San Bernardino Area
Diversity Conference
Cast &a
s.a ^ertuzdin no a
otiiversit^ donfe
rence
i P Q H < 0 R (
East Valley Building A Generation
Racism Free Coalition
University of RedlandsL^a Linda OfBce of Mce Pres. for Diversitv
The Mayor and City Council, City of Yucaipa
New Hope Missionary Baptist Church
(San Bernadino)
San Bernadino Community College District
Kcdlands Police Department
ommunity Advocates for Education Equity / CAEE
Charlie'sAngels: Adopt A Bike/ComputerHumM Relations Commission, City of Redlands
Redlands. Yucaipa Guidance Clinic Association, Inc
First Natiom TWbal Lihraiy & Soc. Research Center
NAACP, San Bernadino Branch
improve. Business & Communication Association Inc.
Westside Action Group (WAG)
Westside Story Newspaper
The American NewsThe San Bernadino Community League of Mothers
Latino Impact
PUIKIPiTINr, |W<TITIITinN(
Redlands Family YMCA
Redlands East Valley High School
Redlands High School
Department of Education, U. of Redlands
OiBce of the Mayor & City Council, Cities of:
Loma Linda, *Redlands, & *Calimesa
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£ud Vaitei^ I San EernaJino
Confe rence
nRAFTQN Hills College
Saturday, April 24^
S.OC - S;iS a.m.
•  S" 9. 00 a.m: - 10. 30
•  10.30 - H.SO
11.30-12:30
i2:U5 i:U5/i.m.
a  ; 1:30 - 2:00fr.m.
* ^ tmaaa/ ^ 2:00 - 3:30/i.m.
3.30-0.30/..m.
a^loUnf^e^ 0:30-S.OOfr.m.
„„,™ONS TO CI^PMN ~
hUl to the entrance sign to Crafton HDk CoUege. Handicapped Parking in lots D. E, F & G.
Loma Linda University
(Randall Visitora Center)
Thursday, April 29™
.  e:00 - 7:00/..m.
* r¥ma/i 7:00-3:00fr.m.
.  : , a 8:00 - 3:30fr.m.
DIRECTIONS-110 E»ii From S.n Bcn..dino to th. Anderson / Tippecanoe Exit: turn South on AndersoniSLfUti; Aca^nty & Stewart Street Turn right at the next signal. Randall V».tors Center .s on therighthandcomer. Beyond Randall Visitors Center in the Library.
•Certificates of attentiance are available upon request.
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Brenda Campbell-
Five years as a class
room teacher; Eight
years as a principal;
Director of the S.B.
County Schools
School Leadership
Center since 1993;
served for four years
on the State Chapter
1 Comm., served on
the Ex. Bd. of the
Calif. Institute of
School Improvement (CISI); received 134,000 votes
as a candidate for the SBCUSS; recipient of the U.
of Redlands' 1999 Outstanding Alutnni Award; a
highly sought after speaker.
6^
W
Jim Bueemnani><rhief of Police,
City of Redlands; Original Ch.,
East Valley Building A
Generation - Cities That Care.
REDLAIMDS
P O L I C E
■Ir.
Dr. Elsa Valdez-Currently
Prof, of Sociology. Calif.
Sute U. of San Bernadino &
a member of the San
Bernadino City Unified
School District School
Board; former president of
the San Bernadino M.^P.\
Chapter; numerous anicles
and publications; a highly
sought after speaker.
Diversity Conference
Planning Committee Members
Dr. Amos Isaac, Chairman
Ms. Yolanda Contrares
Captain Tom Fitzmaurlce
Mr. John Lujan
Mr Ray Quinto
Ms. Delores Coles
Ms. Vickie Jackson
Dr. Leslie N. Pollard
Mr. Mark Shepherd
Ms. Billle Daniels
Dr. Randall Lindsey
Ms. PamelaJee Bailey-Schimizu
Ms. Mary Trost
m
Y^ESTs^ story
N Of TK* Empi>c
38
Xlaiiei^ &
^an (l^ernctrdirw
^t)iuer5ity. C^n^QTerence
RACISM FREE
COALITION
Saturday, April 24™
Crafton Hills Community College
&
Thursday, April 29™
Loma Linda University
(Randair Visitors Center)
20 cosponsoi^s
(3
7  PflRTKIPfiTinO
opQfinizfiiions / insTiTUTions
SBVC
CHC
BY6CA\
REDLANDS FAMiiy YMCA
3 Keynote Addresses
18 Small Group Sessions
5 + 5 + 5 Exchanges
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East Valley / San Bernardino Area Diversity Conference
Saturday, April 24, 1999: Crafton Hills College
Morning Session
Moderatdr: Mr. Wallace Allen
Synthesizers: Dr. Randall Lindsey Dr. Clarence Goodwin
Ms. Beverly Jones Wright Dr. Patricia Little Dr. Cecelia Juliagay
Small Group Workshops
n Workshop A: ,
Native Americans iri the Curricula of Public and Normal Schools;Formull for Genocide
Or a Valuing of Native American History. Culture, and Diversity. An examination of
mission statements, preparation of school personnel, and curricula offerings.
Presenter:
Ms. Parrtelalee Bailey-Shimizu. Ex. Director of the American Indian Movement San
Bernardino Chapter & Founder & Ex. Director of First Nations Tribal Library and Social
Research Center. ;
Workshop B:
How to Find Agencies & Programs That Can Help Me: Connecting with Community
Resources. What agencies and services are available & how to access them.
Bilingual: Spanish / English presenters
. nn'Presenters:'.
Ms. Martha Amaya & Ms Henrietta Garcia: United Way of the East Valley
Workshop C:
Assisting Students with Practicar Help, EmotionarSupport and Encouragement.
EACH ONE. TEACH ONE Learn hoyv to esitablish a mentorship program.
Presenter
Mr Lawrence L. Daniels. Mentor Program Coordinator
Workshop D;
Schdiarships & Memdnng Programs ,/ , n
\ n n Presenter:'"
fyis. Clarice Richards: Scholarship Chair. New Hope Missionary Baptist Church
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Up-Lift the Community, "Empowerment Faire"
IpUrvi and Health Nenico Uv;
1%? North E" Street
San Bemarduw. CaJi/omia 9241'."'
Up-Lift the Community
"Fmpowerment Faire"
October 5,1999
Pamela Lec Boilcy-Shimizu
I'* Nations Tribal Library
1482 E. Enterprise Blvd.. Suite 466
San Bernardino, CA 92408
Dear Pom*.
The stoff end BooH of Directors of Inland Behavioral and Health Services Inc. would
like to extend our heartfelt thanks to you for working and participating in "P''"
The Community First Annual 'Empowerment Faire* a wonderful achievement. Peoplelike you moke all the difference in an events success.
As we prepare for next year, remember that with your continued support and effort,the year 2000 faire will be even more successful. See you next year!
Sincerely, r\}\
^et;A.^^sey ^ Edward U Williams^ LCSW
CEO/President Vice-President of Treatment
Linda Hart
Event Coordinator
Serving the health and welfare needs of our communities^
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C E R f I F HATE A P P R E C I A T I'O
K)
This certificate is awarded to
Pamela/ Lee^ Bailey-ShCmO^
Mm=
#1
III
in recognition of valuable contributions to
Up Lift The Community: Empowerment Faire '99
Inland Behavioral and Health Services, Inc.
Eaward 1^ Williams, LCSW, Vice-Pccstdcnt
Linda Hart, Event Gxtrdinator
Date
M> - W
Date
First Nations Annual Read-a-thon
First Nations Tribal Library
and Social Research Center's
Annual Read-a-thon
October 18-29,1999
In an attempt to promote quality information and have fim with children.
First Nations Tribal Library is promoting a read-a-thon. We are challenging
students at Valley College to go ipto their own communities and find places
where they can read Native American stories to children. We will provide
the stories and any assistance or information needed. Each person signing
up to participate in this read-a-thon will be requested to find sponsorship.
Sponsorship means that a person offers to pay a certain amount of money
per child read to. For example: A "reader" has five neighbors, each of
whom agrees to sponsor the reader $1.00 per child read to. The "reader"
then goes to a local school, church, community center, park, etc. where
he/she reads to the children. Each child initials a form, and then the "reader"
counts the number of children. He/she goes back to the five neighbors and
reports the number of children read to. If 10 children were read to, the
"reader" would collect $10.00 from each of the five neighbors, for a total of
$50.00. The college student will be totally responsible for keeping track of
the number of children read to, and the collection of sponsorship funds.
The student who reads to the most children will receive a book grant
(dollar amount to be deteimined based on the success of this activity) for the
next semester, and there will be a book grant to the student who raises the
most money. Money collected should be turned in to the First Nations
Tribal Library or the SB VC Reading Lab by November 1, 1999.
First nations Tribal Library will be happy to assist wherever needed.
Students can check out a book from the SBVC Reading Lab. Students must
present a valid SBVC Library Card, and will be fiilly responsible for the cost
of the book if it is not returned in good condition. Books can be checked out
for a period of no more than three days.
Each participant wih receive a First Nations Tribal Library Card when
funds are submitted.
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First Nations Tribal Library
and Social Research Center's
Annual Read-a-thon
October 18-29,1999
Sponsor Dollar
amount
per child
read to
Total Collected Turned
into
library
4
i
1
1
i
1  .
1  1
j  n
.  n V: . 1
.  -1 - ^ !
1  j . .  .
:: i;- V nn : n n ; n ...
.  t
1
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First Nations Tribal Library
and Social Research Center's
Annual Read-a-thon
October 18-29,1999
Child Sign-In Sheet
Participant Name DI o. A a
Title of Book 0 C C u.. ^ <i ^ ^
n  - . Sf'ri-fs
All children initial below:
f^ iec- : Ic vvs
~^aac Ci-v^j^c 1 , H ^ ^rs
CV^ \ CMa cv^C I \ Ca,
t  cl '=^ \ l-^c c 1 slud^^\"^3 '-I ^-\CCkC g/c/^
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Education Summit
San Bernardino \alley College
Oiilce of ihe Presicieni
November 4, 1999
Ms. Pam Bailey-Shimizu
First Nations Library and
American Indian Movement
1482 Enterprise Avenue, BIdg. 466
San Bernardino, CA 92408
Dear Pam;
Thank you for your attendance to the First Educational Summit on October 29.1999.
The discussion was very enlightening and informative. The Summit reconfirms my
belief that we need to continue discussions to increase our understanding of race
gender, class and sexual orientation to make the educational system a successful
journey for all children.
Without your support, the Educational Summit would not have occurred. In addition, I
would like to thank the First Nations Library and Social Research Center and the
American Indian Movement of San Bernardino County for their support of the .
Educational Summit. I would also like to extend a special thanks to Senator Joe Baca s
Office and Assemblyman John Longville's office for their generous donation of
scholarships to the Educational Summit.
Attached is a list of participants at the Educational Summit, as well as notes taken at the
event. To continue the momentum of the Summit, we are instituting a monthly meeting
to move the discussions forward. We would like to schedule our first meeting for the
end of November. If you could please call Pam Bailey-Shimizu, First Nations Tribal
Library at 382-2204 or 888-0228. and leave a tnessage when you are available to meet
between November 15-30 anytime tmm 8:00 a.m. to 5:00 p.m.. Monday through Fnday.
Again, thank you for you commitment to explore ways to increase the presence of
underrepresented people in our schools curriculum.
Sincerely.
Sharon S. Caballero. Ed.D.
President
LJ_
r:anrc
l, • S.II I lirrn.udiiMi. (;:ililun\i,i • ituHh KHS-rc.l l
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October 29,1999 Educational Summit Attendance List
<1
First Name Last Name Organization Address
Phone
701 S Mt. Vernon Ave
Leonard Lopez SB Valley College San Bernardino, GA 92410
909-888-6511 X 1563
279 E 34tli Street
Sleven McGrew CAPE Rainbow Council San Bernardino, GA 92404
909-886-8533
985 W. Kendall Drive
San Bernardino, GA 92407
Gil Navarro California Parents Assoc.
PfytB357 909-787-6027
Laverne Pine FNAIC
365 W. Grove
RIalto, GA 92376-4907 909-820-6365
701 S. Mt. Vernon Ave
Beveily ^ Powell SB Community College Disl San Berrrardino, GA 92410
909-307-6742
201 N. "E" Street
Ruby Ramirez Senator Joe Baca's Office San Bernardino, GA 92401
909-885-2222
PO Box 1258
Carol Ray FNAtC-SB/R NAGG Fonlana.GA 92334-1258
909-823-6150
PO Box 1258
Ellis Ray A101 & FNAIG
Fontana, GA 92334-1258 909-823-6150
601 North E Street
Judilh Reulher SBCSS
San Bernardino, GA 92410 909-387-4433
972 N. Mt. Vernon Ave
Sara Rubalcava Liberia Del Pueblo
SanBernardino.GA 92411 909-888-1600
17319 Reed Street
Bill Runyan Retired Educator. Golumnist Fontana. GA 92336
909-823-4578
17319 Reed Street
Sue Runyan
Fontana, GA 92336 909-823-4578
660 S. 5th Street
Henry Jam(33 Vasquez SB Gity Schools IMISA Cotton, GA 92324-3303
909-825-0208
Joe Virala
UG Riverside ^
Asian Pacific Student Prog
104 Gosto Hall
Riverside, GA 92521 909-787-7272
1405 Mills Avenue
Renea Wickman Holistic Healing for Youth
Redlands, GA 92373 909-307-6246
28441 Rancho Galif Rd, Suite J
Nancy Wolfe Indian Ghild & Family Services
Temecula, GA 92590-3618 909-676-8832 X 19
^  y-
00
/  '1 /»_ I V
-"' r\/;7|
/^ » 'v »■»— - yi--
Ctj^r\J»
J
1
V-^ " - <
'  ^3 , <
"IT
P T/z r^ C r^A Ka, /flf
.- / V
Rou^ Draft
Educational Summit Mission Statement
Mission is to meet and discuss issues and
problems that any under-represented group feels about how they are portrayed m education.
•pj^g , ^began cm
n  ^ August 20^ 1999 ""
KEY OBJECTIVES
TO PROMOTE cumcular changes in educational institutions that will depict positive under
represented groups contributions to the fabric of local, state, national and world history.
TO PROMOTE programs in educational institutions with linkage to industry that will encourage
under-represented groups to pursue hi^er educational goals, professional or technical c:areers.
TO IDENTIFY exemplary multiethnic and mmority programs at the elementary, secondary and
university levels which can be replicated in local educatiaaal agfflicies.
TO IDENTIFY' exemplary multiethnic and minority curricular materials, resources or instructional
units for irnplementation and use at the elementary, seconciary and university levels.
TO IDENTIFY' and link with local and area mmOnty persons who may serve as appropnate role
models for muhiethnic and other minority persons.
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Educational Snnunit
PlaBBing Meeting #7
Vridav Oetofccr 8**» 1999 n 1 lA.M.
r«r»t Nations Lllirary am* SoeUi Research Center
Sao Maanel Basioess OfGee
minutes
1999 at the San Manuel Business and maikeuneofiBce. The meeting was caiicaiooruw .
Pan Baile>-Shimizu at 1 Tlia.m.
Pre«.„, « ere: Nanci- L. Wolfe. Julia L. Bognej'. .^thom- Castro. Ellis Ray. Pamclalec Baile>-Slunuru.
Carol R2>-and LaVem Pine.
Minutes of the Oaober 1''meeting were accepted as presented
OLD BUSINESS:
Handouts - AGENDA . « i.r ev
8*30 to 9jLin. Registration ( Continental Breakfast)9-00 to 9:15 a.m. Welcoine by Sharon Cabrillo. Valley College President
9-11 to 9:30a.m. Educational Summit Introduction - Pam bailey-Shiraizu9-30 to 10a.m. Key Note Speaker- Professor Ed Goniez
10 to 12 pirn. Indmdual Group V^ orkshops
Noon Lnnch
1 to 2:30 pro Summit Outcomes and Goals
LETTER FROM FIRST NATIONS LIBRARY
DRAFT OF MISSION STATEMENT
ROLE MODELS (Tease Sheet)
NOTE FROM INDIAN FATHER TO CHILD
>LAP OF CALIFORNU TRIBES
1964 CIVIL RIGHTS PROCLINLATION
OTHER?
MISSION STATEMENT DRAFT - see Exhibit'AV
Thank vou toSan Manuel Marketing Department for donation of 100 bags, pens and notepads.
^Sank ^00 lo FOntana Native .Anterkao Indian Center for donation of 100 handout folders.
A REAL Rir. THANK YOL TO A.vmOVF CASTRO FOR SLPPLYING THIS MEETLNGS
REFRESHMENTS.
ADJOURNEMNT: Meeting adjourned at I ;3Mp.m
Respectfully Subnuued.
Carol Rav
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e  rirtoher 29 1999 - RSVP List (Updated 10/18/99)Education Summrt Octob . n n .
Commenw
NgYes
CompanFtfst
Lasi _
Abdulmumin
UCRAlfred
Amencan indart Ghurcti SenatorWillie & EvorAdams
JoeBaca Title IX Indian EducationjiUnda . American Ind MvmtFtf^ Naaons
Pam SenatorWestEd
FredBetef
BarbaraBoxer Candidate 42nd Pistndt Senator
MartaBrown
JimBrutle
SBVCSharonCaballefc SB Sexirr' 'It ServicesAnthonCastro AiTrtu/rwad Credit Untof)
MaunceCaulderon Costanon Rumsen Ohione
Ton
Is <<>nd»no Judie ReutherCerda Elder San ManuelMarthaChacon Svi& SuCareer TrainiRobertCiaun
UCRCartoa SLipenhtendentConez p.,Ki..Kf Retired Educator
HenDallon. Ph D SchholSB CtAnthon
SB Title IX Indian EdBarbaraDrake San Maniii^ Band of Indians SenatorI HenDuro May be i^
DianeFeinstein SuoenntendentCSUSBJamesFenelon Ph.D
SchholSBCHerbFischer
Press EntJoanneFrazier U of c Cooperative ExtConnKSGarrett
EducatorIVtrKeniGomez Activistp«hri»ri Fducator & Comm
Doroth
Inland Behaviorai Sci & NAACPGrant Linda Rch ClrHart & Bisexual &TLesbian. Ga
Hawkins
AmosPh.D Traditional Resear^Robert A E^Jacobp
Traditional Leader 880-1921Enc & PamJiminez
EducatorBenieJones
CSUSBICecehcPh.D Spintiual LeaderRobert JohnKnapp San Manuel Tribal Counai :iveLynnLero
Pam «id may pur tfal 10/5Lewis CSUSBDr PattLittle
AssernWyman
JohntileLon
CSUSB!Dr MarciaMarx
minPA A CA Parents Assoc
GilNavarro
RepOyoie WestsideSt
ILitaPezant A10IC Qpr Comm Member FNAIC AdvI LavemePine Board MbrPsycholCharlesPine. Ph.D
SBVCIB evert1 Powell
San Manuel CulturalijamesRamos
FNAlC A AlOIC of SB CtEllisRa PMAIC A SB/Riv Counties NACC
S
CarolRa vi&SuCareer TraiJudieReutner
CSUSBThoniRivera
Phoenix BookstoreiJo AnnRot>erts Fducator. Columnist
I Bill & SueRunyan
r.inrtftf Sherman Museum
LoreneSlSQUOC
NASP A EOPEanSisto
Native Tradrbonalist AAsemblvwoman
SlauQhtei
NellSoto ConriecbonL«defshio_P
ParrStaiiey
CSUSB
Texena
Native ResourcesA LloydSheThompson
EducatorSarahThomson
CSUSBNanaTorres
CSUSBElsaValdez
Educator
UCR
HenVanquez
Virata Joe
note Name/Org ChaSB Title IX Indian Ed
\A/hoi«tie Healifkl for Youth
Cinora
Renea
Weoer
Wickman
Indian Child A Fam Svs
Nanc TotalsWolfe
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2000 Census Activities
ss?
Ded
C I TY OF
3an Pjernardino
OF F I CE OF THE MA YOB
J UD I TH VA L L E S
MAYOR
November 23. 1999
Dear Communiw Leader.
The purpose of this letter is to of San Bernardino, The meetinsCENSUS 2000 "Complete Count Com™nee ^^^tn the U . Bemard.no. The
approximately 2 hours.
-h ,h. .rs., B,—«
„ . —IB, •■.« B«l>- 
provide information and respond to questions.
n-vou have anv questions or need any additional informat.on, please contact Debra Daniel.Community Lmison a. JS4-5n?. Please RSVP by December 3.1999.
Sih^reiy.
Judith Valles
Mayor
JV-.dld
3 0 0 north • D • S T RE E T SAN BERNARD I NO
CAL I FORN I A 9 ? A 1 6 ■ 0 0 0 1
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Holiday Party
finppy Miidij
^iTst (h(gMons IriBaC Ltbraiy and Social: 'Rgsearch Center
ta ziHsd ^ou in person a
Pfease come enjop tde companp o/otders in ourcommuniip
Friday d)tclOtk IZrwon to S-ptti
'PS. if you are Busy we wish you to know you wdC Be missed
But we understand and wdC keep you in our tftougfits for a
ucry good7{ew 9dd[ennium!!!l!l!ll!l
SS'PP Pam .382 2204 or PriBaCPudding 466 (Odprton)
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First Event with San Manuel Nation.
Pamelalee Bailey-Shimizu
Exc. Director of
A.I.M. of San Bernardino Area
25220 E. 17th St.
San Bernardino, Ca. 92404
909-888-0228
ainiindee@gte.net
^  to omtoutKothat Four Mooib Pow-Wow
Sut. sreStSdino ^ItKottott^ta e an d ^ a.1 M is an official organization on campus and as such we
State for a long time now. a.i.m. is . ^ .i,- Pnw-Wow each dav This vear weuvp to have a educational conference before the Pow-woweacnoay. 1 .
^ Etot^ltde. BtdloF-s«™zu o
was not inqiortant to the local Native community.
T,- .. C- e $500.00Bird Singers $200.00
Pimondemo
Native Flutes ( 2 or more) ceno oo
Lecturer and M.C. at both events SJOU^u
Dinner for Dancers and participants suouu.uu
s,,. oigh. "
you are important to us. Thank you for your tune and I hope to hear soon.
Pamelalee Bailey-Shimizu
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APPENDIX B:
CERTIFICATE FOR TRAINING PROGRAMS
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San Bernardino City Unified School District
Educational Advocate Program
CHILDREN'S NETWORK
385 North Arrowhead Avenue. Second Floor • San Bernardino, CA 92415-0049
(909) 387-8966 • Fax (909) 387-4656
COUNTY OF SAN BERNAROIND
KENT PAXTON
Network Officer
POUCY COUNCIL MEMBERS
tMntbtt of the Board of Supervisor*
Communny Service* Department
Couniy Adminuiraiive Officer
County Counsel
District Attorney
Department of Children's Services
Liprary
Benaviorai Health Department
Preschool Services Departrnent
Probation Department
Public Defender
Public Health Depanment
Sheriff
Superintendent of County Schools
Presiding Judge. Juvenile Court
One Superintendent of a Unified School District
Children s Fund
Economic and Community Development
Designee from Local Planning Agency for the
California Early intervention Program
County Medical Center
Transitional Assistance Department
July 27, 1999
Pamelalee Bail^-Shimizu
First Nations Tribal Library
and Social Research Center
1482 E. Enterprise, Bldg 466
San Bernardino, CA 92408
Dear Mrs. Bailey-Shimizu:
On July 23, 1999 WE MADE HISTORY !!!! The San Bernardino Unified
School District was the fir^ in San Bernardino County to train community
residents to be advocates for students who are a potential candidate for
suspension and/or expulsion. You were there!!!!
On the behalf of San Bernardino County Children's Network ~ imPACCT
Program, San Bernardino Families for Youth Development Coalition and
residents of the San Bernardino Unified School District. 1 would like to say
Thank You. Because of your efforts students and families will be empowered
while goiiig through the process of suspension and/or expulsion.
You will receive a certificate of completion from the San Bernardino Unified
School District. As stated at the training, your name and telephone number will
be placed on the list of Volunteer Community Youth Advocates. This list will
be distributed to parents of student who are a potential candidate for suspension
and/or expulsion.
If you have any questions or concerns please contact Mr. Cardona at San
Bernardino Unified School District at (909) 381-1293 or Robin McCall at San
Bernardino County Children's Network-imPACCT Program at (909) 387-
5361.
Together we shall develop our youth, families and community to their fullest
potential.
Again THANK YOU!
Sincerelv,
RolJin McCall. Community Organizer
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Letter 1
From the desk of
Pamalalee Bailey-Shimuzu
First Nations Tribal Library and Social Research Center
1482 East Enterprise Dr. Bldg, m66
San Bernardino, CA. 92408-4)161
First Nations Tribal Library and Social Research Center was started in
January of 1999 with the concept that people were interested in Native
America, but did not understand where to go for inforination. So the library
is a place where books have been researched in an ajttempt to make sure the
material is factual. We have books written by Native Americans and about
Native America. We also serve as a center for community activism. First
Nations has an emphasis on assisting in education whether it is for students
researching specific information or providing lecture and further information
to teachers.
First Nations Tribal Library is looking forward to a donation of five
computers from Southern California Gas. With these computers, we hope to
be able to teach people how to research tribal information and provide a
place where tribal people can keep contact with there own reservations. We
also will be giving free computer lessons to parties interested in Native
America on the Internet.
First Nations Tribal Library is also a cultural center. In an effort to
provide quality information we have decided to give classes. Our first
classes will be on Native American Music, using flute and hand drum. We
also are stating a beading society and beading classes. In general, we
attempt to fill the gaps in our community and provide information needed
about services in the Native community.
We serve the Native American community and the non-natives who are
interested in leaming about Native America. The only requirement for
access to privileges at the library is a $20.00 annual fee, for a library card.
With that card, not only do you have free access to classes, but also you can
check out books, music tapes and CDs, and a few videos. We encourage
you to come, and if you don't have $20.00, other arrangements can be made.
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Letter 2
'atioiis
ma j>ociaC H^esearcfi Center
1482 East Enterprise Dr. Bldg. #466
San Bernardino. Ca. 92408-0161
phone 909-382-2204 £mx 909-888-8840
We are pieced to offer a library dedicated to Native American (The indieenous people of all
the Amencas) literature, information and current issues.
The Center is not financed by an> federal, state, or local organization, we rely on parmerships
With the communit>'. '
We are extremely proud to armounce the opening of First Nations Tribal Library and Social
Research Center. This center will serve to assist individuals in locating good literanrre about
Native Amenca. Pam, the director is a community activist, and sociologist.
'fhe li^ry has plans to ejqiand the collection ofNative American children's books andlanguage books and tapes. We expect to offer a selection of music tapes, CD's and videos (The
selection IS compact at this time), r
^ Library memberships are available for onlyS20. per vear. that enables the card holder to
check out a piaxitnum of two books, or one tape or video for two weeks. Plans are under wav to
offer Native newspapers for sale;
San Manuel has graciously allowed us to occupy space in their building "466" at the old
,  not fwidcdl We cordially invite our neighbors to lend their supportj  through memberships and in kind eifis.
I  n , n n n ' ' .
i  of viriting the library please call for an appointment, the staff is often in the
1  n
!  , n n n n n n
We are pianaiffg to add Native .American music
i  lessons, beading classes and society and computer lessons free to
all members in our Fall schedule. Hurry and get your membership
1  and be sure to si^ up for our classes.
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Fontana Native American Indian Center Agreement
Fontana Native American Indian Center, Inc.
PO Box 1258. Fontana, CA. 92334-1258 909-823-6150
fax: 909^823-6150 e-mail: fnaic@aol.com
COLLABORATION/OPERATIONAL AGREBMBNT
This Collaboration/Operation^ Agreement stands as evidence that - the Fontana Native American Indian
Center, Inc.(FNAIC) and the First Nations Libraiy and Social Research Center (FNLSRC) intend to work
together toward the mutual goal of providing maximum available assistance for American Indians and
other clients who reside in San Bernardino Coimt>'. Both agencies bclio'e that implementation of this
collaborative as described herein will further this goal. To this end, each agcnc>' agrees to participate b>'
eoordinating/pro\iding the following services:
FNAIC will closely coordinate with the collaborating agency named herein, by providing:
•  Fiscal Receivership for the First Nations Library and Social Research Center under the Direction
of Pamela Bailey-Shiniizu, and
•  First Nations Library and Social Research Center will submit to FNAIC, accurate financial
records on a timely basis, and
•  At least one FNAIC Board of Directors member will sit on the Board of Directors of the First
Nations Library and Social Research Center, and
•  Each agency agrees to share information and resources in order to impact the quality of services
provided.; and
•  Each agency will provide the others brochures and hotline telephone numbers, hotline cards, and
other materials to be distributed to their respective clients: and
•  Each agency agrees to refer to the other for appropriate services; and
•  Each agency agrees to provide staff training opportunities when requested; and
•  Each agency agrees to participate in community awareness programs and other networking
meetings.
The undersigned, as authorized representatives of the First Nations Library and Socir*^ ^
and the Fontaina Native American Indian Center. Inc. do hereby aj^rove this document.
SignatureStgnaiure _—
a,-27.-9^
Date Date
Together We Are Making A Difference
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 ABSTRACT
 
A dopble blind study in which we evaluated the
 
concentrations of the following five specific metabolites; 
! ' ■ ■ ' ■ ■ 
3-hydroxykynurenine (30HK), 5-hydroxytryptophan (5HTP), 5­
hydroxytryptamine (serotonin or 5HT), 5-hydroxyindoleacetic
 
acid (SHIjIa) and Homovanillic acid (HVA), in cerebrospinal
 
i ■ ■ . 
fluid (CSF) taken from the third ventricle of 23 living 
Parkinson's patients during postero-ventral pallidotomy
 
(PVP) procedure. The patients were standardized by:
 
preOperatij^e selection to undergo PVP, -all had severe gait
 
; . I ■ ■ . .
 
disorders,!were on Sinemet at the time of the operation,
 
were in the age range 60-78 yrs old (66.8 Ave.), and had
 
suffered from the disease for more than" 6 years. (Average
 
1
 
10 8 yrs). 	jPatients was randomly assigned a number, and had 
! . ■ . . ■their symptloms scored and recorded using the Unified
 
Parkinson'sj Disease Rating Scale (UPDRS.) by. a practicing
 
neurosurgeoh prior to the pallidotomy procedure. The
 
concentratibns obtained by High Performance Liquid
 
Chromatograihy with Electrochemical detection (HPLC-EC)
 
were compared between the two subtypes of Parkinson's
 
disease (A 	and B) with each patient acting as their own
 
control.
 
Ill
 
The concentrations 5HTP were draihatically gjlevated,
 
and 5-HT concentrations were significantly decr€;ased in
 
type B PC patients as compared to type A PD patients,
 
We propose a mechanism based upon the data elucidated
 
and extensive literature review, suggesting a delcarboxylase
 
deficiency may cause the accumulation i of 5HTP wHich may be
 
converted to a neurotoxic,quinone,. which would t:hen speed
 
:pe B PD)
up the disease progression (characteristic of ty]

while decreasing serotonin levels, thus disinhibiting the
 
STN and increasing the. vGPi resulting ; in charactjeristic
 
ial . ■hypokinetic symptoms of type B PD namely; postur
 
instabili ,,gait freezing, and akinesia.
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CHAPTER ONE i
 
INTRODUCTION'
 
Parkinson's disease (PD), is typically classified as a
 
neurodegenerative motor disorder characterized by the
 
presence of three of the four symptoms of resting tremor
 
(tremor \A^hich abates with volitional'movement),
 
bradykinesia (slowness or poverty of movement)^, rigidity
 
(resistance to passive movement), and akinesia (inability
 
to initiate movement) which leads to ;postural and gait
 
disorders. ;
 
The earliest evidence of a neurotransmitter mechanism
 
in Parkinson's disease involved the clinical observation
 
that reserpine could produce a Parkinsonism like syndrome
 
as a dose dependent side effect (Hornykiewicz., 1973a).
 
Reserpine had the unique capacity to deplete stores of
 
catecholamines in the brain. Early lumbar CSF studies
 
revealed decreased concentrations of[the dopamine breakdown
 
product Homovanillic acid (HVA) in lumbar cerebrospinal
 
fluid (CSF) of PD patients (Davidson et al., 1977; Rinne et
 
al., 1973; Pullar et al., 1970). Pathological studies
 
revealed a 70—90% loss of dbpamine cells in the
 
mesencephalic brainstem (Nutt and Fellman., 1984). An 80­
 95% loss of dopamine in the striatura ,is thought to have
 
occurred in Parkinsonian patients prior to the onset of
 
symptoms (Hornykiewicz., 1973b). This evidence led to the
 
discovery of the therapeutic efficacy of L-dopa, the
 
immediate precursor to dopamine (see Figure 1), in the.
 
alleviation of the bradykinesia and rigidity associated
 
with Parkinson's disease. In the intact striatum, the
 
relative fraction of dopa-decarboxylase localized in
 
interneurons may be-far less than that in dopaminergic
 
nerve endings (probably 10-20% of the total striatal
 
decarboxylase activity, Melamed et al., ,1980).. This
 
situation may be reversed after degeneration of the
 
nigrostriatal system, and in Parkinsonism, interneurons may
 
contain the major part of residual striatal decarboxylase.
 
.Since tde dopamine molecules synthesized from L-dopa in
 
these neurons probably cannot be stored, in vesicular form,
 
they would leak out, diffuse over short distances, become
 
accessible to and stimulate dopaminergic receptors in.the
 
striatum,. and thus mediate the therapeutic effects, of
 
systemic:ally administered L-dopa (Melamed et al., 1980).
 
Symptoms of dyskinesla (involuntary choreiform
 
I . . ■ ' •
 
/dystonic movements), on-off fluctuations, and
 
hallucinations also commonly occur in Parkinsonian patients
 
on L-dopa therapy and are referred to as the L-dopa
 
syndrome. Marked therapeutic efficacy is lost in greater
 
I
 
than 50% of the patients three to five, years after initial
 
treatment with L-dopa (Fahn., 1981) and another 80% ,
 
experience some of the severe motor and cognitive side
 
effects (in addition to gastrointestinal and autonomic side
 
effects) associated with L-dopa therapy within a year of
 
the initiation of treatment (Cederbaum and McDowell.,
 
1986). This has necessitated the characterization of the
 
L-dopa syndrome, which manifests with symptoms such as
 
severe dyskinesia, alterations in mentation, increased
 
diurnal fluctuations, "on-off" periods, episodes of
 
akinetic freezing and "crisis", increased fatigue and
 
neurasthenia (Cederbaum and Schleifer., 1990). These can
 
become the dominant and most disabling symptoms experienced
 
by the patients. Because the treatment is also the cause,
 
the only recourse is a reduction of the L-dopa, which has
 
already lost much of its previous efficacy and has had
 
little effect in improving, if not exacerbating, the non-

medicated state. If the effectiveness of L-dopa indeed
 
decreases course of the disease, it is probably not.because
 
it becomes less active on the symptoms it earlier improved
 
but because it is relatively ineffective against a certain
 
3 •
 
 number of Parkinsonian signs that gradually emerge. A
 
study of basal and treated PD motor scores as a function of
 
the duration of the disease has shown that the efficacy of
 
L-dopa remains stable, at least for the symptoms that
 
result predominantly from lesions of the nigrostriatal
 
dopaminergic system (rigidity and tremor) as shown during
 
non-dyskinetic "on" state (Agid et al., 1989; Sourkes and
 
Poirier., 1966).
 
Figure 1. Biochemical Pathways of Biogenic
 
Catecholamine Synthesis.
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Evidence for Serotonin (5-HT)
 
Invoivement in Parkinson's
 
Disease
 
aough evidence for a serotonergic role in PD was
 
the earliest studies, it received little attention
 
entiy due to the early success of L-dopa therapy,
 
hetic pathways for indoleamines is reviewed in
 
Figure 2. Biochemical Pathway of the Synthesis of
 
Biogenic Indolamines. .
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5-Hydrpxyindolcacetic acid
 
(5-HlAA)
 
Enzymes involved in the reactions are on the
 
right of the arrows, the co-factors are on the,left,
 
Major metabolite of the pathway is underlined.
 
L-Dopa Efficacy and Serotonin
 
Metabolism Deficiency
 
Several researchers have found that patients who
 
become functionally independent on treatment with L-dopa
 
had higher levels of the breakdown product of 5-HT, 5­
hydroxyindole acetic acid (5-HIAA) than patients who showed
 
no such improvement (Davidson et al., 1977), and suggested
 
that intact 5HT neurons may be important in the therapeutic
 
response: to L-dopa (Davidson et al., 1977; Gumpert et al.,
 
1973; Dray., 1.981).
 
Pathological Studies
 
In PD, pathological lesions of dopamine containing
 
cells in the substantia nigra and, a loss of dopamine from
 
the basal ganglia correlate with significant losses of
 
serotonin and its major metabolite 5-HIAA from several
 
brain regions including the striatum (40-90% 5-HIAA loss),
 
globus pallidus, thalamus and substantia nigra (Fahn et
 
al., 1971; Jellinger., 1968; DeLong and Georgopoulos.,
 
1982). More recently researchers have found postmortem
 
pathological evidence of a significant loss of serotonergic
 
neurons (>50%) in discrete nuclei in the dorsal raphe
 
nucleus (DRN), pontine nucleus oralis (PnO) and median
 
raphe (MRN) in Parkinsonian patients (Wessemen et al..
 
  
 
1990; , Halliday et al., 1990b).. The widespread innerYation
 
of the raphe nuclei is reviewed in Figure 3. . Halliday et
 
al., {1990a) concluded the same losS by correlating the
 
neurotransmitter deficiency with the loss, of serotonergic
 
neurons (Halliday et al., 1990a).
 
Figure 3. 	Diagrammatic Representation of the .Neural
 
Connections of the Raphe Nuclei;and the
 
Basal Ganglia.
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Precursor Administration
 
The clinical precursor of serotonin, 5­
hydroxytryptophan, when administered alone, does not appear
 
to significantly alleviate the clinical symptoms of
 
Parkinson's disease (Chase et al., 1972), though there are.
 
reports of exacerbation of tremor and/or rigidity
 
(Chase.,1972) as well as reports of antidepressant effects,
 
alleviation of tremor, no change and/or improvement,in
 
bradykinesia (Sandyk et al., 1986). It has been shown that
 
the administration of 5-HTP to PD patients tends to reduces
 
dopamine levels (McGreer et al, 1963, Sourkes et al, 1961).
 
Similarly administration of levodopa- causes a reciprocal
 
reduction in serotonin metabolism (Wessemen et al., 1990).
 
Thus it is likely that the administration of 5-HTP tends to
 
reduce i^he levels of dopamine in the brain, in part due to
 
the competition with catecholamine precursors for uptake
 
into the central neurons as well as for decarboxylation to
 
the amine (Chase et al,., 1972). Investigations into the
 
effects of nonspecific increases serotonin in the synapse,
 
as would occur with 5-HTP therapy,, revealed that the
 
intensity of the negative feedback system of the
 
autoreceptors precluded the absolute increase in synaptic
 
serotonin (Aghajanian., 1978).
 
Selective Serotonin Reuptake ' ,
 
Inhibitors (SSRIs)
 
Se otonin reuptake inhibitors are well recognized for
 
their efficacy in treating depression (Lemberger et al.,
 
1985; L oyd et al., 1974), enhancing memory processing in
 
mice (F ood., 1987), and have been reported to be effective
 
in treating cataplexy, a sudden brief paralysis of
 
voluntary muscle movement and loss of muscle tone (Langdon
 
et al., 1986). Recent studies have shown that the
 
hypokinetic symptoms of akinesia and bradykinesia, manifest
 
as gait disorders, including gait freezing, postural
 
instabi ity, and masked fades experience significant
 
allevia ion following the administration of selective
 
seroton .n reuptake inhibitors (lacono et al., 1994).
 
Subtypes of Parkinson's Disease
 
Wirhin the broad spectrum of symptoms and
 
manifestations of Parkinson's disease, two subtypes of
 
Parkinson's disease are generally recognized and
 
categorically designated lacono type A and B. Those
 
patients who present with a dominance of hyperkinetic motor
 
symptoms (type A), such as tremor, dyskinesia, and cogwheel
 
rigidity, typically present with a different prognosis,
 
response to medication, and duration of disease before
 
ineapacj.tation (see Table 1), distinguishable from those
 
predominately hypokinetic motor symptoms (type B)
with the
 
such as bradykinesia, lead pipe rigidity, akinesia and
 
postura instability (lacono et al.,M995).
 
Table 1. Parkinson's^ Disease Subtypes.
 
Type A:
 
Dominant symptoms: tremor, cogwheel rigidity,
 
some bradykinesia and
 
Akinesia
 
History: typically greater than ten
 
yearsisince the onset of
 
the disease with slow,
 
progression of tremor.
 
..symptoms compared to other
 
subtypes, with patient .
 
remaining ambulatory.
 
Medication response:significant relief of\
 
hypokinetic.symptoms with
 
Sinemet.
 
Type A: (juvenile). ,
 
Dominant symptoms: .include dyskinesia.
 
History: onset.: before the age of
 
forty!. Presently the
 
definition.of juveniles .
 
stands at before 20, with
 
less,than forty, but.
 
greater than twenty at
 
. . onset: being "young onset"
 
Medication response:dn/off fluctuations with
 
Sinemet.
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Type AB:
 
Dominate symptoms:a combination of types A and
 
B. Usually gait freezing is
 
predominant with varying
 
degrees ;of tremor, rigidity,
 
and bradykinesia between
 
patients.
 
History: Combination of A,& B.
 
Medication response:Sinemet provides varying
 
degrees of relief between
 
patients.
 
Type B:
 
Dominant symptoms:rigidity, bradykinesia
 
, (slowness) and akinesia
 
(characterized by Difficulty
 
rising from a chair or
 
turning in bed) are often
 
particularly prominent while
 
tremor is conspicuously
 
absent or only mild in
 
amplitude and frequency.
 
History: incapacitating symptoms develop less
 
than ten■years after onset 
with patients first 
experience being a loss of 
arm swing, or the dragging of 
a leg. 
Medication response: Sinemet provides some 
alleviation of the symptoms, 
typically without the wide 
on/off fluctuations or 
prominent dyskinesia. 
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 Parkinson's plus:
 
Dominant symptoms:are postural instability,
 
autonomic symptoms' and- severe
 
Incapacitation.: MRI can be
 
used to confirm the diagnosis
 
by the presence of atrophy in
 
the brain stem and/or
 
striatum. ,
 
History: with short history of PD symptoms as ;
 
compared to other subtypes.
 
Medication response: little or no relief with
 
■ Sinemet. 
Note: Parkinson's disease subtypes as defined
 
clinically by Dominant symptoms, history of,
 
disease progression and age of onset, and
 
response, to medication. :
 
Type B patients typically manifest a dominance of
 
axial symptoms and have diminished."hyperactivity" in the
 
posteroventral pallidum. These patients include Jankovic's
 
Postural Instability Gait Disorder. Akinesia (PIGDA)
 
(Jankovic et al., 1990). When the therapeutic response of
 
type B patients was compared with that of type A, type B
 
patients, not surprisingly, appeared to derive the most
 
benefit from selective serotonin reuptake inhibitors.
 
Interestingly, many of the type A patients,reported an
 
intolerance for SSRIs and an exacerbation of their tremor
 
;lacono. personal communication).
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Parkinson's Disease
 
Hypothetical Model
 
The identified neurotransmitters involved in PD were
 
elucidated by three signs; the presence of the
 
neurotransmitter, high affinity uptake mechanisins of that
 
neurotransmitter on the postsynaptic membranes, and the
 
presence of the appropriate decarboxylase to degrade the
 
neurotransmitter (Fonnum et al., 197:8). The connections
 
between the basal ganglia themselves, were elucidated by
 
autoradiographic and retrograde labeling techniques (.Carter
 
& Fibiger., 1978). The positive or negative influence of
 
the neurotransmitter on the target neuron was deduced from
 
changes in the target neuron degradative enzyme
 
concentrations and receptor number regulation for the
 
source neurotransmitter type due to kainic acid induced
 
lesions (DiChiara et al., 1980; McGeer et al., 1978), and
 
surgical lesions in various mammals (Penney & Young.,
 
1983). The pathways were shown diagrammatically in Figure
 
4.
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Figure 4. Current,Model of Neurochemical in
 
Parkinson's Patients^!
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Secondly, the loss of nigrostriatal dopaminergic afferents
 
or dopamine released in the striatum' would disinhibit
 
GABAergic striatopallidal efferents :(Penney & Young.,
 
1983). Ghis results in increased inhibitory outflow of the
 
unmodulated striatopallidal projection to the external
 
pallidum, via the indirect pathway. The increased
 
inhibition of the external pallidum, subsequently, results
 
in decreased GABAergic output, which disinhibits
 
(activates) the subthalamic nucleus to which it projects.
 
The primarily glutaminergic fibers oi the subthalamic
 
nucleus monosynaptically project to, and amplify, the,
 
neuronal activity of the internal globus pallidus. Single
 
unit mic^roelectrode recording from the subthalamus and
 
medial globus pallidus has revealed excessive neuronal
 
firing in both structures relative to their intact controls
 
(primate MPTP model) (Miller & DeLong., 1987).
 
Ultimately,.excessive GABAergic inhibition of the
 
pedunculopontine nucleus is achieved via enhanced ventral
 
pallidal outflow through the ansa lenticularis (lacono et.
 
al., 1995). : The findings of Pasik et al., (1984) showed
 
the location of 5HT immunoreactive terminals in the medial
 
globus pallidus. When taken together with the biochemical
 
results of predominant lowering of pallidal 5HT levels in
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PD (Fahn et al., 1971) they emphasize the importance of
 
the serotonergic innervation of the globus pallidus for the
 
normal functioning of this model.
 
Effects of PosteroVentral
 
Pallidotomy (PVP)
 
PVP potentially reduces the pathologically amplified
 
GABAergic outflow from the internal pallidum, allowing
 
disinhibition of the PPN (locomotor regulating region) (see
 
Figure 4). Concomitant interruption of collaterals to
 
ventral lateral thalamus accounts for alleviation of the
 
hyperkinetic symptoms (which predominate in lacono type A
 
and are also alleviated with thalamotomy) such as tremor,
 
rigidity and dyskinesia as well as the reversal of akinesia
 
(lacono et al., 1995).:
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Figure 5/ NeuiGanatomy q£ CSF Production and
 
Ventricular System of the Human Brain,
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CSF Analysis
 
Many researchers have investigated the concentrations
 
of various biogenic amines in cerebrospinal fluid (see
 
Figure 5) of PD sufferers hoping to elucidate a
 
guantifiable neurochemical imbalance that might shed light
 
on the, mechanism of the disorder. CSF Levels of both 5­
HIAA and serotonin depend upon the degree of activity in
 
the cenrral nervous system (CNS), therefore a positive c
 
correlation of serotonin and 5-HIAA concentrations to level
 
of activity would be expected (Volicer et al., 1985a),..
 
Particular attention has been paid to the levels of 5­
HIAA in PD patient CSF, since it is the final breakdown
 
product of the serotonin pathway. However there have been
 
conflicting reports as to whether lumbar CSF 5-HIAA
 
concentration is lower in PD.sufferers than compared to
 
controls (Gottfries et al., 1969; McCantz et al.,. 1992,
 
Kostic et al., 1987) or not significantly different (Qgawa
 
et al., 1992; Toghi et al., 1993). iOther discrepancies
 
have,-occurred in regards to correlation with symptoms, some
 
researchers have reported that low 5-HIAA levels are
 
closely linked to mood and not movement disorders (Ashcroft
 
et al., 1966). Mayeux et al., (1986) investigated the
 
lumbar CSF concentrations of normal; PD patients and PD
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patients with.depression. They found that the 5-HIAA
 
content of CSF is 50% lower in non-depressed PD patients
 
cdmpared with normal controls. Patients with PD and major
 
depression had CSF 5-HIAA levels 70% lower than the normal
 
controls (Mayeux et al., 1986), suggesting that PD related
 
depression appears late in PD symptom progression. More
 
recently it has been reported that serotonin is more
 
closely correlated to gait freezing than dopamine (Toghi et
 
al., 1993). More recent studies have shown that the
 
concentration of 5-HTP, total serotonin, kynurenine, 30H
 
kynurenine (but not 5-HIAA) seem to be significantly
 
reduced in Parkinson's patient lumbar CSF as compared to
 
normal patients (Ogawa et al., 1992;; Toghi et al., 1993).
 
The current model for PD suggests that serotonin plays
 
a significant role in type B Parkinson's disease, but not
 
in type A. If this is so we would expect to find
 
significantly lower levels of 5-HIAA and serotonin in the
 
ventricular CSF (vCSF) of type B as compared to type A PD
 
patients (Our hypothesis). We investigated the ventricular
 
concentration of 3-OHK, 5-HTP and HVA to allow us
 
understand the biochemical interactions of these
 
metabolites in the serotonin biosynthetic pathway and how
 
they relate to Parkinsonism.
 
19
 
 CHAPTER TWO.,
 
MATERIALS AND METHODS
 
, Patient Base
 
We studied.23 patients taking Sinemet (Carbidopa + L-

dopa) w:.th an average age of 66.8 years. The average
 
duration of the disease was 10.8 years. None of the
 
patients in the study were on serotonin reuptake inhibitors
 
or tricyclic antidepressants. We used the,Unified
 
Parkinson's Disease Rating Scale (UPDRS) for evaluating
 
individual symptoms.
 
Sample Collection
 
CSF samples were obtained from the third ventricle
 
using a catheter inserted prior to the injection of dye for
 
ventriculography, a localizing technique in Posteroventral
 
Pallidotomy (lacono et al., 1995). Samples were collected
 
with a sterile syringe by the neurosurgeon. The first
 
.200ul or so was discarded to avoid contamination of the CSF
 
sample with blood cells from the insertion of the catheter,
 
We then connected a sterile 5ml syringe to the catheter and
 
withdrew 3-4ml of CSF. We then transferred the CSF to three
 
microcentrifuge tubes, which were then centrifuged at
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 16000g for 8 minutes to remove remaining blood cells, •
 
ependymal wall cells and.platelets. The supernatant (CSF)
 
was then dispensed in ISOul portions into microcentrifuge
 
tubes, already containing ISOul of our mobile phase (pH
 
3.4), mixed and immediately, snap frozen with liquid .
 
nitrogen in the operating room. The samples.werevthen moved
 
to a -70.degree Celsius freezer until analysis. The acidity
 
of the mobile phase and the extremely low temperatures (and.
 
the darkness.inside the freezer.) essentially .
 eliminate
 
spontaneous degradation of thd CSF.collected (Jakubovic et 
al.-,^ 1987).■ ' 
Preparation of Stock Solutions,
 
Standards and Mobile Phase
 
All solutions were made to. the specifications outlined
 
in Table 2 below;.
 
Table .2. Solutions Used in this Study.
 
Stbck sdlutions:;
 
, :0.8M KH2P04 Stock solri. . (2L)
 
0.15M EDTA . Stock soln., (50ml)
 
.0..2M .OSA.Stock soln. (50ml)
 
Mobile.phase soln. (3Lite.rs)
 
pH 3.5,
 
9.5% methanol,
 
0.2uM EDTA,
 
0.15uM OSA,
 
O.IM KH2P04
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standard solutions: 50ml solutions
 
(8ng/ml), refrigerated till use:
 
5-Hydroxytyramine
 
5-Hydroxyindol-3-a,ceticacid
 
5-Hydroxy-L-tryptophan
 
3-Hydroxykyneurenine
 
Homovanillic Acid
 
N-omega-methylserotonin
 
Sample Spiking
 
I thawed the samples (50:50 CSF:MP), then.vortexed
 
them to ensure they were thoroughly mixed. I then
 
transferred 150ul of the sample into Millipore
 
microcentrifuge filter and tube apparatus. To this we
 
added 150ul of N-omegamethyl serotonin (NOM),
 
(concentration 800pg/100ul) which will be my internal
 
standard and a control.for loss of metabolites. I then
 
centrifuged the filtration apparatus at 16000 g. for 2
 
minutes, then discarded the filter. The filtrate was then
 
used fo injection purposes to determine concentration of
 
metabolites in the CSF.
 
Data Collection
 
Reverse phase high performance liquid chromatography
 
coupled with electrochemical detection has been used
 
successfully to measure the concentrations of various
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biogenic amines and their metabolites in various human and
 
animal iDiological samples (JakUbovic et al., 1987).
 
HPLC techniques are either gradient or isocratic with
 
respect to the mobile phase pH employed. For our
 
investigations we have developed and utilized an isocratic
 
system capable of resolving several, biogenic amines and
 
their metabolites including; 30HK(2.7), 5HTP(5.0), 5-HT
 
(10.0), 5-HIAA(11.0), Nomegamethyl serotonin (12.0), ,
 
HVA(19.3). The numbers in brackets represent approximate
 
retention times in minutes.
 
Concentrations of 3-OHK, 5-HTP, 5-HT and 5-HIAA were
 
determined by injection of 50ul volumes of the 25% CSF
 
solution into a reverse phase C18 Novapak column (Novapak,
 
Waters). Sample analysis was performed using isocratic high
 
performance liquid chromatography (,HPLC) with a glassy
 
carbon electrochemical detector. The mobile phase consisted
 
of O.IM potassium phosphate (monobasic), O.lSuM
 
orthosulfonic acid (OSA), 0.2uM ethylenediaminetetraacetic
 
acid (EDTA) and 9.5% ethanol at pH 3.4. The working . ,
 
electrode was set to a potential of 0.70mV. The column and
 
the electrodes were at room temperature. All standards
 
were obtained from Sigma Chemical Company. The detection
 
limit was 20pg/ml' and the recovery rate was almost
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100%. ■ . The HPLG-EC equipment was set to,the 
outlined in table 3.
 
Table 3 HPLC-EC ;Analytical.System.Configuration.
 
HPL.G , system..
 
Pump Waters 510
 
Detector,: Waters 460 Electrochemical detector
 
.Column: Novapak. ' :
 
Guard Column: uBpndpak ;
 
Autosampler:. Waters, 700 WISP Satellite
 
Detecto ■ conditidns 
Re 'erence 0.7.0mV ,, ■ 
Wo king..pptentia1,: .0..70:4it6/ V ' ■ 
Sensitivity:. idnA- full scaleidefleetipn
 
FiIt.ef setting: ;
 
Time Constant : ; 0.5 ' '
 
ChromatdJgraphy: . , V .V '■ - ,. y., .^ ^ 
Moblie Phase: pH . 3,5, 9.',5% methanol/ , 0..2uM': EDTA, 
: :0,.lSuM OSA, : O.IM.KH2P04: 
Flow ^ Rate: 1.OmL/min . 7 , : . " 
Pressure: ■ 1 • 
■ 77 Data;-Analysis if:: '-
The.data were;analyzed using regression and one tailed 
tAfest'luncticfis71h ■ ^ierpsoft; Excel ; 
. . .Validation of Experimental; 
. Conditions.d „ , . .7' , 7:'\ .■ 
The -validity of the data ' iS dependant upon the quality . of p; ' 
the experimental conditions. Several experiments, were . 
■ 'i-- ■ l-.?-, - ■ ■ '^7 ■ - ,::7:.>■■■■ :iV"7.' ;'vv7,7' ­
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conducted to eliminate potential contamination and
 
degradation problems.
 
Blood Contamination of Samples
 
Occasionally it is not possible.to get "clean" (blood
 
cell free) samples of CSF from the catheter leading to the
 
third ventricle. This usually results from several passes
 
prior to successful catheterization of the ventricle. Blood
 
platelets and RBCs have serotonin receptors which can bind
 
serotonin and thus reduce the level of serotonin detected
 
in blood contaminated CSF. Similarly blood platelets
 
contain high levels of 5-HIAA and Could throw off the data
 
should they lyse. . Normally blood plasma and CSF are in
 
osmotic equilibrium hence we can remove blood cells from
 
the CSF by filtration without lysing the cells before
 
stabilizing the CSF with acid (mobile phase) using
 
microcentrifuge filtration of 1.5ml aliquots at 16000g for
 
8 minutes.
 
Optimum Sample Injection.Volume
 
The samples were already stabilized in a 50% CSF to
 
50% mobile phase solution. We injected amounts ranging
 
from 10 to 150 micro liters. We looked at the peak heights
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to see if they were within the detectable range. We then,
 
looked carefully at the baseline separation and determined
 
the .volume that optimized resolution while still affording.
 
measura.ble concentrations of the metabolites under
 
investigation.
 
Filter Contamination .
 
We ran several straight injections of mobile phase
 
directly frpm the auto sampler vials without passing
 
through the micro centrifuge tubes and filters. We also ran
 
mobile phase that had been passed through the 0.22um micro
 
centrifuge filters. The resulting chromatograms clearly
 
demonstrated that there was a contaminant from the
 
filtration process being eluted at 17.1 minutes. We elected
 
to continue to use the filters since the elution time of
 
the, contaminant clearly did not interfere with any of the
 
retention times of our standards.
 
Degradation and Filter
 
Contamination Elution
 
We performed several,tests to see if there was any
 
degradation of the samples while awaiting inje.ction into,
 
the auto sampler. We ran a test set of injections: the
 
mixed standard (50ul injection), then a Shydroykynurenine
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 (30HK) run (SOul injection) , fpllowed by five spiked
 
samples in a row (lOOul injection)..This was. folipwed by an
 
immediate replicate set of injections and a final mixed
 
standard injection and 30HK Injection. We attempted to
 
elucidate whether contaminants obtained, from the filter
 
could be eluted out through successive filtering. We thawed
 
a sample, vortexed it and the centrifuge filtered it into a
 
micro centrifuge tube. We then filtered an identical
 
quantity of the same CSF through the same filter into
 
another micro centrifuge tube. This procedure was repeated
 
five times at which point the filter became clogged with
 
minute tissue particles. We found that the contaminant
 
peak at seventeen minutes did not appreciably change in
 
size. This would indicate that there is no decrease in the
 
contamination that results on re-use of the filters, or
 
more likely that it is the micro centrifuge tubes
 
themselves that have something on them that causes the peak
 
at seventeen minutes and that it is a very consistent
 
amount of contamination.
 
3-Hydroxykyneurenine Degradation
 
Analysis
 
We ran the same 30HK sample three times over a 500­
minute (643 hrs) period. During this time the samples were
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in amber injection vials, in the auto sampler carousel at
 
room temperature. The first 30HK run was after 125 minutes
 
in the auto sampler. The second was at 300 minutes, and
 
third run, was at 475 minutes. Upon analyzing the peak
 
heights of the 30HK standard we found that 30HK was
 
completely gone within the eight hour period it took the
 
auto sampler to inject the final 30HK sarriple, and more than
 
three quarters gone after 5 hours. The test was to
 
elucidate the degradation that may occur during extended
 
times exposed to room temperature while awaiting analysis.
 
The amber vial nullified photodegradation (Jakubovic et
 
al., 1978).
 
Mixed Standard Degradation
 
We ran mixed standard injections from amber vials in
 
an auto sampler at time intervals of 100, 275, and 450
 
minutes The degradation of 30HK was most profound and
 
mirrored that of the solo 30HK standard degradation
 
experiment'. The 5HTP serotonin and HVA peaks appeared to be
 
stable over the eight-hour period prior to injection. 5­
HIAA concentration in the mixed standard appeared to be
 
slightly decreased after eight hours. We did not go beyond
 
500 minutes at any time since no sample would be kept
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unrefridgerated awaiting analysis in the actual data
 
collection phase of this study. Our results lead us to
 
keeping times in the auto sampler down to less than. 250
 
minutes
 
Sample Vial Standardization
 
To test for potential insert contamination we ran ten
 
different inserts containing mobile phase. Four inserts had
 
been washed with mobile phase prior to injection. Three
 
inserts were straight from the factory, and three inserts
 
were acid washed, rinsed and dried before filling with
 
mobile phase. Our results showed that though some vials
 
had slight contamination, all contaminants were eluted
 
within the first two minutes. We also found that the
 
cleanest vials were those that had been acid washed then
 
dried. We resolved to acid wash the vials using the
 
following protocol prior to use:
 
Vials were placed in a glass-stoppered jar containing
 
6N HCL. After 2 days the vials were transferred to a glass
 
stoppered jar containing distilled deionized water. The
 
vials were allowed to soak in the water for one week and
 
were then rinsed with distilled deionized water and placed
 
in a clean plastic box to dry prior to use,
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Linearity and Sensitivity
 
We prepared dilutions of the stock solutions to allow
 
for sensitivity studies. Conditions and results are shown
 
in Table 4.
 
Taale 4. Linearity Study Solution Concentrations
 
Vi(al stk vol MP TVol Ivol MSpg HVApg
 
1 SMX -150 150 300 50 600 1200 
2 SMX 100 200 300, 50 400 800 
3 SMX 50 250 300 50 200 400 
4 3 75 275 300 50 50 100 
, 5 4 75 225 300 50 12.5 5 
6 5 75 225 300 50 3.125 , 6.25 
7 1 75 225 300 ,50 150 300 
8 7 50 250 300 50 25 50 
9 8. 75 225 300 50 6.25 12.5 
10 9 . 75 225 300, 100 3.125 3.125 
Stock solution SMX contained all standards
 
at a concentration of 2400pg/100ul,except
 
HVA, which was 4800pg/100ul.
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CHAPTER THREE
 
RESULTS
 
Linearity
 
The table shows that the area under the peaks obtained
 
for the standard solutions correlated linearly with the - ­
concenttations of the standard solutions employed.
 
Table 5. Linearity of Peak Integration to Standard
 
Solution Concentration.
 
Linearity|
 
Vletabolit R Square
 
HVA 0.998719 
MOM 0.996988 
5HTP 0.997876 
30HK 0.998207 
5HIAA 0.998417 
SER 0.997558 
Metabolites:_Homovanillic acid (HVA),
 
N-omega-methylserotonin (NOM),
 
5-hydroxytryptophan (SHTP),
 
3-hydroxykyneurenine(30HK),
 
5-hydroxyindoleacetic acid (5HIAA),
 
Serotonin (SER).
 
The following chromatogram shows the HPLC-EC output for the
 
mixed standards used to calculate linearity. The retention
 
times in minutes for the metabolites were as follows: 30HK
 
(2.96), SHTP (5.83), 5-HT (9.60), 5-HIAA (11.0), NOM
 
(17.78), HVA (20.82).
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0, Sample Chromatogram of the Mixed Standards for
 
Linearity.
 
1 20­
0 i.oo
 
0.80­
&
 
s
 
•:v:
 
0.60
 
1 { ^ 1 
0.50 1,OO 1.so 2.00 
X lO^' Minutes 
Retention times: 30HK (2.96), 5HTP (5.83),
 
5-iT (9.60), 5-HIAA (11.0), NOM (17.78), HVA (20.82;
 
Statistical Analysis of vCSF
 
Metabolites in Type A PD
 
Patients
 
Type A patient vCSF level's of 3-bHK were 7.11 ng/ml
 
(Table 6). The range of values was 0.7 to 24.9 ng/ml and
 
the standard error was 1.8.
 
The average concentration of 5-HTP in type A patient
 
vCSF was found to be 14.1ng/ml (Table 6). Our standard
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deviation was 4.3ng/inl, and the range of values was between
 
1.3 to 61.7ng/ml.
 
The concentrations of serotonin in the VCSF of type A
 
patients averaged 1.65ng/ml (Table 6).
 
The values we obtained for the concentration of 5-HIAA
 
in type A patients was 104.4ng/ml (Table 6). The range of
 
values was 55 to 157ng/inl, and the standard error was 10.
 
The concentration of NOM in type A, vCSF averaged
 
18ng/ml, the range was 15.4 to 2ing/ml,. and the standard
 
error was 0.6. Indicating that out sample spiking was
 
consistent.
 
The average vCSF HVA concentrations of type A patient
 
values were 1007.5ng/ml (Table 6). Range of values was 416
 
to 2333ng/ml. The standard error was 176.
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Ta;ble .6. Integration for HPLC Output ,in ng/ml, PD
 
■ ■T.ype^ A. ■ . tti t 
. C • .
Parkinson's Disease type: A 
30HK 5HTP 5-HT 5HIAA NOM HVA 
91.4 762.872' 4 24.936 12.304 0.664 15.432 
1.976 55.264 16.912 624.968 6.152 6.216 
8.416 10.6 0.112 168.96 21.224 1536.912 
416.75212 3.304 12.112 0.264 65.624 17.632 
143.512 1818.04814 1288 14.488 3.008 18.016 
143.032 19.544 1776.46415 6.56 18.96 ' 0.52 
19.016 428.39219 15.872 2.304 1.32 75.248 
1.336 2.688 97.352 12.928 765.42420 2.72 
5.08 167.456 19.968 2333.14425 3.416 11.584 
5.392 3.208 1.728 87.928 19.392 426.6826 
27 0.696 21.808 0 106.656 20.248 971.096 
0.544 81.072 19.92 628.15232 8J2 7.536 
36 3.04 61J6 3.52 79.76 18.32 608.4 
Average 7.116308 14.17046 1.648 104.0972 18.35015 1007.484 
1.830516 4.316261 0.430309 0.62279710.25886 176.8111 
Packinson's diseasa type A:patients (a) , ParkinsonlS 
disease ■type. B patients (b)t
3-. hydroxykyneurenine(30HK)> t-hydroxytryptophan : ^ : 
(5,3TP) Serotonin .(5-HT) , 5-hydroxyindoleac.etic acid
 
: (5 3IAA);/ N-^omega-methylserptortin (iSIOM),; Hoinpyanil :
 
acid '(HVAIVV ■ ■ , ■ , >; : : ■ ■ , : t ' A , ■: ■ ;;■>
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 Figure 7. Sample Chromatogram of PD Type A Patient vCSF.
 
A ,i I,
 
I ^ F
 
1.OO 1,50
 
X lO- Minutes
 
Retention times: 30HK (2.8), 5-HTP (5.7), 5-HT (9.6),
 
5-HIAA (13.0),.HVA (20.9)
 
Statistical Analysis of vCSF
 
Metabolites in Type B
 
PD Patients,
 
Type B:patient vCSF levels of 3-OHK were 7.81 ng/ml,
 
on average, the range was 0.8-14 ng/ml, and the standard
 
error was 1.23ng/ml.
 
The average concentration of 5-HTP in type B patients
 
was 524ng/ml, the,range was 1.6 to 3083ng/ml (Table 7)1 The
 
standard error was slightly higher than the mean at
 
266ng/ml.
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The concentrations of serotonin in the vCSF of type: B
 
patients.was 0.83ng/ml (Table 7). , The .average
 
concentration of 5-HT in type B patient vCSF was 0.25 to
 
1.6ng/ml, and the standard error was 1.7ng/ml., , . .
 
The values we obtained for the concentration of 5-HIAA
 
in type B patients was 105.7ng/ml (Table 7). The range was
 
65 to 195ng/ml, and.the. standard error was 9.5ng/ml.
 
Tyoe B NOM spike concentration averaged 19.7ng/ml, the
 
range was 12-23ng/ml and the standard error was 0.8ng/ml
 
(Table 7). This indicates that the spiking was .reasonably,
 
consistent.
 
The vCSF HVA concentrations of type B patient average
 
values.we obtained was 882ng/ml. The range of values was
 
330-1522ng/ml and the standard error was 143ng/ml.
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Table 7. Integration for HPLC Output in ng/ml, PD
 
Type B. ­
Parkinson's Disease 	type: B
 
5HiAA NOM HVA
Patient# 30HK	 5HTP 5-HT
 
641.264
349.151 0.25232	 122.752 18.496 .
1 4.28
 
635.44
 
2 12.728 10.40256 0 65.752 16.024
 
20.024 581.512
7.992 303.1258 0.85656 75.136
5
 
21.624 1124.944
 10 9.592 1.57248 2.0252 102.36
 
20.864 716.568
 18 11.848 36.10656 0.51128 121.568
 
330.024
 
21 6.52 5.63808 0.71712 121.912 21.968
 
21.256 1007.112
 22 12.872 1979.988 1.16864 118.464
 
23,056 502.792
 23 0.84 3083.459 0.39176 11368
 
19.472 780.208
24 6.952 1.23648 0.54448 94.408
 
20.112 671.944
29 9.192 9.78432 1.06904 78.896
 
23.04 2273.76
34 14.16 21.00672 1.38112 195.984
 
18.384 684.832
2.6 9.18624 0.24568 66.816
35
 
1522.912
96.416 12.136
1.96 1014.162 1.63344
41
 
524.986 0.830511 105.7034 19.72738 882.5625
 
1.23092 266.6208 0.166067 9.530138 0.836911 143.2381
 
Average 7.810462
 
Parkinson's disease type A patients (a), Parkinson's
 
disease type B patients (b), 3­
hydroxykyneurenine(30HK), 5-hydroxytryptophan (5HTP),
 
Serotonin (5-HT)., 5-hydroxyindoleacetic acid (5HIAA),
 
N-omega-methylserotonin(NOM), Homovanillic acid (HVA),
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 Figure 8. Sample Chromatogram of PD Type B Patient vCSF.
 
2.OO ­
? 1.50
 
I V, I I
 
O.50
 
1.OO 1.so
 
X iO^ Minutes
 
Retention times: 30HK (2.8), 5-HTP (5.8), 5-HT (9.60),
 
5-HIAA (13.0), NOM (18.0), HVA, (20.9).
 
Comparison of Type A versus
 
Type B Parkinson's
 
Patient vCSF
 
We found a significant increase in the. amount of 5-HTP
 
(p<0.034) in ventricular CSF (vCSF) of PD type B patients
 
as compared to type. A patient vCSF (Figure 9).
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000 
Figure 9. Graphical Comparison of Type A versus Type B
 
Parkinson's Patients vCSF.
 
ti<D:294
 
i^<9.Q34
 
i
P<0.37B P-^^IDO
 
NOM
 
Parkinson's disease type A patients (A), Parkinson's
 
dikease type B patients (B), 3-hydroxykyneurenine
 
(siDHK), 5-hydroxytryptophan ,(5HTP), Serotonin (5-HT),
 
5-iiydroxyindoleacetic acid (SHIAA), N-omega­
methylserotonin(NOM), Homovanillic acid (HVA),
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Comparison of Type a; versus
 
Type B PD vCSF Concentrations of
 
S-Hydroxykyneurenin, Serotonin
 
and N-Omegamethylserotonin
 
We did not find any statistically significant .
 
difference in the concentrations of 5-HIAA and HVA between
 
type A and B Parkinson's disease patients. The
 
concentrations of 30HK, 5HT and NOM are graphically
 
magnified in the following bar chart (Figure 7).
 
We found a significant reduction of 5-HT (p<0.045) in
 
ventricular CSF (vCSF) of PD type B patients as compared to
 
type A patient vCSF. We did, not find any statistically
 
signifijcant difference in the concentrations of 3-OHK and
 
NOM between type A and B Parkinson's Disease patient vCSF.
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Figure 10. Graphical Comparison of Type A versus Type B
 
Parkinson's Patients vCSF Concentrations of
 
- l3-Hydroxykyneurenine, Serotonin and
 
N-Omegamethylserotonin.
 
pO.100
 
P<OXM^
 
30HK , 5-HT
 
Parkinson's disease type A patients (A), Parkinson's
 
disease type B patients (B), 3-Hydroxykyneurenine
 
(30HK), Serotonin (5-HT),. N-Omegamethylserotonin(NOM)
 
Summary of vCSF Metabolite
 
Concentrations in Type A
 
and B PD Patients
 
We found- a significant increase in the amount of 5,HTP,
 
(p<0.034) and reduction of 5-HT {p<0.045) in ventricular
 
CSF (vCSF) of PD type B patients as,compared to type A
 
patient vCSF (Table 8). We did not-find any statistically
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signifi ant difference in the concentrations of 5-HIAA, HVA
 
and 3-0iHK between type A and B Parkinsonism.
 
Type B levels of 5-HT were, on average, 50% lower than
 
that of type A patients (0.83ng/ml and. 1.65ng/ml
 
respectively).
 
TaOle . Statistical Comparison of Third Ventricle CSF
 
Metabolic.Amine Concentrations Between Type A
 
and B Parkinson's' Disease Patients.
 
Significance |
 
'-Test: Two-Samole AssuminaEaual Variances
 
CSF metabolites P(T<=t)one-tail
 
30HK(a) 30HK(b) 0.377861
 
5HTP(a) 5HTP(b) 0.0337
 
5-HT(a) 5-HT(b) 0.044515
 
5HIAA(a) SHiAA(b) 0.454816
 
MOM(a) NOM(b) 0.099614
 
HVA(a) HVA(b) 0.294044­
Parkinson's, disease type A patients (a),
 
Parkinson's disease type B patients (b),.
 
3-hydroxykyneurenine(30HK), 5-hydroxytryptophan
 
(5HTP), Serotonin (5-HT), 5-hydroxyindoleacetic
 
acid (5HIAA), N-omega-methylserotonin(NOM),
 
Homovanillic acid (HVA).
 
PD vCSF Metabolite Concentrations
 
Compared to Literature Values
 
for Normal Adults
 
The average concentration of 5-HTP in type A patient
 
vCSF was found to be 14.2ng/ml, which falls in the normal
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range of 1.1 to 68.9 nanomoles per liter, (0.24 to
 
15.2ng/ml) described by Koskiniemi et al., (1985). In
 
contrast our type B patient yCSF average 5-HTP
 
concentration was found to be some 34 times higher than
 
normal at 525ng/ml.
 
The average concentration of 5-HT in type B patient
 
vCSF was close to the bottom l/6th of the normal range
 
(0.34-4.8ng/ml) reported by Koskiniemi et al., (1985),
 
whereas the average type A concentration was above the
 
bottom l/3rd.
 
The values we obtained for the concentration of 5-HIAA
 
in both type A and type B patients (104.4 and 105.7ng/ml
 
respectively) were at the high end of the range for normal
 
vCSF reported by Koskiniemi et al., (85.2-105.2ng/ml), and
 
in the top third of values reported by Bouckoms et al.,
 
(60-120ng/ml) (Bouckoms et al., 1993).
 
The ave:rage values we obtained, (1007.5ng/ml and 882.6ng/ml
 
type A and B respectively), were outside of the normal
 
range of 150-550ng/ml reported by Bouckoms et al., (1993).
 
Tliere is no available data for vCSF 3-OHK levels in
 
the literature. Toghi et al (1993) reported lumbar CSF
 
levels of 3-OHK decreased significantly in the PD patients
 
as opposed to their controls (p<0.05), with concentrations
 
43
 
 of 0.24 >/- 0.16ng/ml.and 2L,^ t/" . 0• 63rtg/ml for PD
 
S; and; contfois; respectively. ; Odr values tfor vGSF -3­
OHK concentrations.were 7.11 and 7.81 ng/rtil for type A.and
 
type .B. patients respectively indicdting that, the
 
concentration of 3-OHK in vGSF is much greater than'^ 
 
lumbar GSF.
 
Table 9. PD vGSF Metabolite' Goncentrations Gompared;
 
to Literature 'Values for Normal Adults...­
ZSF Biogenic Amine Metabolite Concentrations(ng/ml)|
 
3-OHK 5-HTP 5-HT 5-HIAA HVA
 
Bouckomsetal. 60-120 150-550
 
(oskiniemi etal. 0.24-15.2 0.34-4,8 85.2-105.2
 
aconoPDtypeA 7.1 14.2 1.6 104.1 1007.5
 
aconoPDtypeB 7.8 525 0.8 _J^.7 882,6
 
Parkinspn's disease type A patients (a),
 
Parkinson's disease' type;Bi/patients ;(bl
 
, . 3-hydrdxykyneurenine'C30Hkk,, B-Kytlroxytryptophan:
 
■	 (5HTP), Serotonin (5-HT), 5-hydroxy.indoleacetic 
acid :(SHIAA), Homovanillic acid"(HVA). 
Regression.Analysis
 
Regression analysis did not reveal a correlation
 
between any of the serotonin :pathwa|y..metabolite,
 
concemtration in vGSF (Table 10). We . alsO'^
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correlation between levels of 5-HTP and 3-OHK, 5-HTP and
 
HVA, 5-HTP and number of years since disease onset.
 
Table 10. Regression Analysis by Correlation Between
 
Metabolites.
 
CSF metabolites R Square
 
5HTP(b) 5-HT(b) 0.000114
 
5-HT(b) 5HIAA(b) 0.090507
 
5HTP(b) 5HIAA(b) 0.0095
 
5HTP(b) HVA(b) 0.00537
 
5HTP(a) 5-HT(a) 0.053801
 
5-HT(a) 5HIAA(a) 0.030215
 
bHTP(a) 5HIAA(a) 7.3E-06
 
5HTP(b) 30HK(b) 0.127649
 
HistOfyB SHIP(b) 0.038553
 
Parkinson's disease type A patients (a),
 
Parkinson's disease type B patients (b)
 
3-hydroxykyneurenine(30HK), 5-hydroxytryptophan
 
(5HTP), Serotonin (5-HT).,
 
5-hydroxyindoleacetic acid (5HIAA), Homovanillic
 
acid (HVA).
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CHAPTER FOUR
 
DISCUSSION
 
Ventricular Cerebrospinal Fluid (vCSFl ,
 
The CSF itself is secreted by the choroid plexus into
 
four vesntricles (see Figure 5). Extrachoroidal CSF is
 
secreted by brain capillaries. CSF flows, through the
 
intraventricul.ar foramina (of Monro) into the third
 
ventricle and then into the fourth ventricle through the ,
 
cerebral aqueduct (of Sylvius) through the foramina of
 
Magendie and Lushcka into the subarachrioid space (see
 
Figure 5). , The subarachnoid space lies between,the
 
arachnoid and the pia mater which together with the dura
 
mater form the three meninges that cover the brain. The CSF
 
circulates to the subarachnoid space and is absorbed into
 
the venous System,via the arachnoid villi, which are
 
situated adjacent to the spinal roots. Within the
 
subarachnoid space the CSF flows down the spinal canal.and
 
also up over the convexity of the brain. CSF is formed at
 
a rate of about 500ml/day,and flows one way from: the
 
subg.rac::hnoid sp3oe into the venous capillaries (bulk flow)>
 
henbe, it.is understood that metabolites formed in the
 
lumbar CSF do not eventually flow up into the ventricular
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CSFi It is then a question as. to what degree the lumbar
 
CSf!reflects brain levels (vCSF). To answer this question
 
Volicei- et al .., (1985b) used various fractions of CSF
 
derived by lumbar puncture. They found that the ..
 
concent,rations of many of the metabolites varied with,the
 
proximi.ty, of the brain . For example the 20fh milliliter ,
 
was]more representative of.the ventricular CSF (Volicer et
 
al.1 1985b). This would indicate that the:use of lumbar CSF
 
samples to indicate brain concentrations of biogenic amine.
 
metabo].ites are not particularly useful (Bulat and •
 
Zivkovic., 1971). ' The presence of metabolites in vCSF is
 
due I to leakage.from the surrounding brain tissue and hence
 
is idecLl for analysis. W not to investigate amino
 
acid precursors in the vGSF since the uneven reduction in
 
serotonin and dopamine throughout the neostriatum found in'
 
PD .patients (Fahn et al., 1971) would appear to preclude
 
the:possibility of a defect in the transport of precursor ,
 
amino acids into, the brain. ■ 
Our results for the analysis of vCSF for each patient
 
are contained in Tables 6 & 7. The average concentrations
 
for the vCSF concentration of each of the biogenic amines
 
in this study are compared to literature values of non PD
 
patients in Table 9.
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: , S-Hydroxytryptophah fS-HTP) 
v yGSF;goneentrations , ■ , "■ ■ ■ 1 \ 
Tde average Goncentration of 5eHlP, , in - type. A patient r. 
vCSF was found to be 14.Ing/ml, which falls dh. the. normai-- ■ ; 
range of 1.1' to 68 9 nanpmoles, per: liter (.0.2 4, :to:: , 
15.2ng/mi) described by Koskiniemi et ai:., (1985) . In 
contraSt our type B patient VGSF average 5-HTP ^ • r 
concentration: was found to be some , 34 tiiries higher thad^^ ^ -^;;, 
normal at 525ng/ml. Our standard error was slightly higher; ­
than haIf the:;mean at 266ng/ml, and; ;the range of valued was-
between 1.2 to 3083ng/ml. This would indicate that we have 
ial outliers in the data. 
Serotonin (5-HT) vGSF
 
Goncentrations
 
We found a significant difference between the 
concent^rations of- serotonin in the VGSF of type A and B 
patients (p<0.045) . Type B levels were, on average, 50% 
lower than that of type A patients (0.83ng/ml and 1.65ng/ml 
respectively) . The average concentration of 5-HT in type B 
patient vGSF was' close to the bottom l/6th of the normal 
range (0.34-4.8ng/ml) reported by Koskiniemi et al., 
(1985) , whereas the average type A concentration was above 
the bottom l/3rd. The standard deviation for the results we 
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obtained was less than 26% of the mean for type A, and 20%
 
of the mean for type B.
 
5-Hydroxyindoleacetic Acid
 
(5-HIAA) vCSF Concentrations
 
There was no significant difference between level of
 
5-HIAA between type A and B patients (p<0.445). The values
 
we obtsiined for the concentration of 5-HIAA in both type A
 
and type B patients (104.4 and 105.7ng/ml respectively)
 
were at the high end of the range for normal vCSF reported
 
by Koskiniemi et al., (85.2-105.2ng/ml), and in the top
 
third of values reported by Bouckoms et al., (60-120ng/ml)
 
(Bouckoms et al., 1993). Many reports have shown there to
 
be a significant decrease in the amount of HIAA in the
 
lumbar CSF of Parkinson's patients, in particular those
 
with depression symptoms (Kostic et al., 1987, Mayeux et
 
al., 1984). Toghi et al did not find significant
 
reductions in the level of 5-HIAA in their patients, and
 
they postulated that it may be due to presurgical treatment
 
(Toghi et al., 1993).
 
Homovanillic Acid (HVA)
 
vCSF Concentrations
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 We found no significant differenGe between the vCSF , .
 
HVA concentrations of type A.patient and type B'patients
 
(p<0.294). The average values we obtained, (1007.5ng/ml and
 
882.6ng/ml type A and B respectively), were outside of the
 
normal range of 150-550ng/ml reported by Bouckoms et al.,
 
(1993). We expected somewhat elevated HVA levels (the end
 
product of dopamine catabolism) since our patients were
 
supplemented with L-dopa, the immediate precursor to
 
dopamine.
 
3-Hydroxykyneurenine (3-OHK)
 
vCSF Concentrations
 
We found no significant difference between type A and
 
B patieint vCSF levels of B-OHK (p<0.376). There is no
 
available data for vCSF 3-OHK levels in the literature. :
 
Toghi et al., (1993) reported lumbar CSF levels of 3-OHK
 
decreased significantly in the PD patients as opposed to ,,
 
their controls (p<0.05), with concentrations of 0.24 ,+/- ; ,
 
0.16ng/ml and 1.37 +/- 0. 63ng/ml for PD patients;and ,
 
cohtrols respectively. Our values for vCSF 3-OHK, .
 
concentrations were 7.11 and 7.81 ng/ml fOr type; A, and type
 
B patients respectively indicating-that the concentration
 
of,3-OHK in vCSF is much greater than ih lumbar CSF. /The
 
concentration of 3-OHK did not correlate with levels of 5- ,
 
' ■ ■ -50, ' ■/ - v/■ 
HTP (R squared = 0.127).. With high levels Of 5 HfP one
 
might expect an increase in the preferential conversion of
 
tryptophan to 3-OHK rather than 5-HTP, since they both use­
tryptophan as a precursor, and if 5-HTP is accumulating
 
then more tryptophan may become available to the kynurenine
 
pathway and hence lead to the production of more 3-OHK.
 
Limitations of vCSF Analysis
 
Like lumbar CSF, vCSF studies have their limitations
 
too. Direct CSF measurements represent amine metabolism at
 
a given time only and not during a definite period such as
 
when the patients symptoms were rated. Some monoamine
 
metabolites are not entirely transported into the blood via
 
the CSF, estimated at about 90% for 5-HIAA (Meek and
 
Neff., 1973), and even less for HVA (Sourkes., 1973).. As
 
mentioned earlier, CSF analysis in inherently non-

topographical, hence only broad statements of brain
 
monoamine metabolite concentrations can be inferred. A
 
.neurotransmitter decrease in one pathway could cause a
 
clinical manifestation, however the change may. be very
 
minor when, diluted in the vCSF with the output of other
 
pathways. . .
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 Carbidopa Dosage .
 
One must wonder if the administration of Sinemet (a
 
mixture of L-dopa and oarbidopa) has anything to do with
 
the high 5-HTP levels found in .our type B subtype patients,
 
Carbidopa is a peripheral decarboxylase inhibitor and
 
cannot cross the blood brain barrier (EBB) (Butcher and
 
Engel., 1969). Carbidopa blocks the peripheral 
. ■ : ■ , , r ■ ■ 
decarboxylase in the capillary walls that would otherwise 
convert L-dopa to dopamine (which cannot cross the BBB). 
In the absence of carbidopa extremely high doses of L-dopa 
may saturate the peripheral decarboxylase thereby allowing 
the. opportunity for the .non-bound remainder to be actively 
transported across the BBB into the brain.. The BBB itself 
is not a perfect barrier. At the hypothalamus, pineal, and 
circumventricular organs the BBB is necessarily leaky.to 
allow.the,effect of certain hormones. It is conceivable
 
that following high doses some carbidopa. could leak into
 
these areas; and block the decarboxylase of nearby monoamine
 
synthesizing neurons. : If we assume a finite amount of
 
decarboxylase then carbidopa brain penetration should,cause
 
a build; up of, L-dbpa. and 5-HTP in the vCSF, by. blocking 5­
HTP decarboxylase in the. brain, thereby limiting, the
 
production of;5-HT. The 5-HT stores could then be depleted
 
■ '.'•A-' . 5:2 
throught use without replacement. We would then expect to
 
see a negative correlation between 5-HTP and HVA levels,
 
however we did not find a significant correlation (R
 
squared = 0.005). A positive correlation between carbidopa
 
dosage and 5-HTP concentration was not found. Hence the 5­
HTP build up is not a consequence of carbidopa leakage
 
across the EBB and blocking 5-HTP decarboxylase.
 
The significant difference between the concentrations
 
of 5-H P in type A and B patients points to a deficiency,in
 
the biochemical pathway converting 5-HTP to serotonin in
 
type B as compared to type A (see Figure 2). Alternatively
 
there may be a regulatory feedback problem of ssnotonin or
 
5-HIAA in type B as compared to normal in type A. On the
 
other hand there may be a regulatory feedback mechanism for
 
serotonin and/or 5-HIAA in type B patients that is not
 
present: in type A. If the problem was regulatory we would
 
expect to see.variations in the levels of 5-HT and/or 5­
HIAA depending upon which is used for regulation purposes.
 
We do not know of any 5-HIAA reGepl;or being identified,
 
hence it is more likely,that a serotonin feedback problem
 
may have occurred. However since both type ,A and B ,,
 
serotonin levels are in the normal range (as reported by
 
Koskiniemi et al., 1985), it would seem unlikely.that there
 
, 531
 
 is a resgulatory feedback problem even though the vCSF
 
serotonin levels are significantly different between
 
subtypes A and B. It would seem more likely that the
 
regulatory mechanism Is working since levels of 5-HTP are
 
building up without elevating 5-HI71A levels Implying a
 
potential attempt to keep serotonin levels In the normal
 
range.
 
If serotonin Is being produced In Insufficient
 
quantities and It Is the feedback system mediator then It
 
would seem logical that the system would attempt to produce
 
more serotonin, which means more 5-HTP, and ultimately more
 
5-HIAA. This Is of course based on the premise that 5-HTP,
 
5-HT and 5-HIAA concentrations In vCSF are dependent upon
 
the concentration of their precursors. In a closed system
 
this would be correct since they are all In the serotonin
 
blosynthetlc pathway and hence we would expect to see a
 
positive correlation between the concentrations of these
 
metabolites to,one another. However, our regression
 
analysis clearly showed no correlation between these
 
metabolites. This Implies that there must be mechanisms
 
preferentially removing some of the metabolites from the
 
CSF, and hence ventricular CSF.cannot be considered a
 
closed system. This is indeed the case for 5HIAA which is
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actively renioved from the CSF into the blood stream that
 
permeates the arachnoid villi/ and serotonin is taken up by
 
both pre and post synaptic membranes of neurons. .If the
 
rates of removal of these metabolites from vCSF were very
 
consisrent, and the activity of the serotonergic systpm was
 
constant, then correlation betyeen metabolite
 
concenrrations would still be expected. However, also
 
coupled with this is the difficulty in correlating
 
extremely small numbers (such as the concentration we found
 
for serobonin levels) with very large numbers (such.as .
 
those for the immediate precursor of serotonin, 5-HTP). A
 
very small difference in the serotonin levels must be
 
consistently able to account for a very large
 
change in 5-HTP. The individual.variability, normal range
 
and patient symptom heterogeneity clearly preclude the
 
possibility of clear positive correlation between
 
concentration: levels in vGSF for these metabolites in our
 
relatively small sample populatidn (26 patients total).
 
In effect the fact, that we are in the normal range, for
 
serotonin (even if it is at the low end of the spectrum)
 
and have an over abundance of 5—HTP would tend to lead us
 
away from the notion of feedback ptoblems and towards
 
potential differences in serotonin;biosynthesis in type B
 
patients as compared to type A patients and normal. It
 
could DO that.tryptophan hydroxylase is oyeractive and
 
decarboxylation,has now become the ,
:rate limiting step in
 
, serotoain. biosynthesis. This would result in over 
production in serotonin synthesis. Such ■ overproduction :; 
could be hidden from analysis of vCSF by concomitant 
increase in pemoval of 5-HT and 5-H.IAA , from the vCSF by the 
active methods mentioned above. However, such over 
production could not be hidden from urine analysis, of 5­
HIAA concentration. It:has been shown that urinary 5-HlAA 
levels are reduced in PD patients not on.any drugs as 
compared to controls (Markianos et al., 1982) though 
subtypes A and B were not distinguished, and analysis of 
urine concentrations was not conducted in this study. . 
Alternatively it is possible that there are lower .
 
levels,of decarboxylase enzyme present in type B patients
 
hence^the decarboxylatibn step has become the rate limiting
 
step (rather than tryptophan hydroxylation) and thereby,
 
causes a buildup of 5-HTP (Jankovic., 1981). This would ,
 
imply that the decarboxylase is both intact and saturated
 
with 5-HTP in type B patients. Low levels of intact
 
decarboxylase could be due to reduced transcription of the
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gene encoding L-amino acid decarboxylase in serotonin
 
neurons.
 
Possibiy there is a deficient level;of the L^aromatic
 
amino acid decarboxylase cofactor.pyridoxal ;5-phosphate
 
(vitamin B6) which might also cause a build up of 5-HTP,1
 
Interestingly in advanced type B patients there is a
 
tendency to develop Pellagra, a disease due to lack of
 
vitamin B3. and B6 (lacono, personal communication). .
 
However not all type B patients have Pellagra or even
 
develop it, hence it may be that vitamin B6 deficiency
 
exacerbates the problem rather than causes it per se.
 
. The possibility that the 5-HTP is shunted ,to the
 
formation of 5—HIAA without changing brain serotonin
 
concentrations, or that exogenous 5-HTP is converted to
 
serotonin in nonserotonergic systems, such as dopaminergic
 
or noradrenergic, may potentially explain, the lack of
 
therapeutic efficacy of 5-HTP. Moir and Eccleston., (1968;
 
gave rats acute loads of 5-HTP and found that increase in
 
the concentration of 5-HIAA occurred before any observable
 
change in 5-HT. They hypothesized a kind of "shunt" in
 
which 5-HTP was rapidly metabolized to 5-HIAA without
 
having much effect,on concentrations of 5-HT. It may be
 
possible that such a shunt is operating when .5-HTP
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concen .rations are high in the Parkinson's Disease type B
 
patient resulting in normal levels of 5-HIAA with low
 
levels of 5-HT and high levels of 5-HTP as we have found in
 
this study.
 
Involvement of
 
5-Hydroxytryptophan (5-HTP)in
 
Parkinson's Disease Progression
 
Tc'ghi et al., (1993) found that there was a
 
progressive decrease in serotonin concentrations and
 
unaltered 5-HTP concentrations in lumbar CSF of PD patients
 
when compared to controls. They suggested an increased
 
involvement of 5-HTP decarboxylase with disease progression
 
(Toghi et al., 1993),. We found no correlation between the
 
number j^f years since onset and the levels of 5-^HTP (R
 
squared = 0.038), again this might be due to our small
 
sample size,.heterogenOus clinical symptomology and
 
individual variability coupled with small sample
 
population. .
 
Another possibility.for the involvement of abnormal
 
forms of 5-HTP and serotonin in the pathogenesis. of PD
 
might r€;late to their possible neurotoxic effect. The
 
neurotoxicity of 5-HT and 5-HTP is suggested by the strong
 
possibility .that they occur as quinones. This is
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 significant because the quinone form of 6-hydroxydopamine
 
has been found to react with thiol groups,of proteins, and
 
it has been postulated that this reaction is one of the
 
mechanisms of its neurotoxic effect, thus a quinone form of
 
5-HTP and serotonin might have similar neurotoxic effects
 
(Volicer et al., 1985a). High levels of 5-HTP increase the
 
likelilood of quinone formation. Hence it is possible that
 
a decarboxylase problem could lead to the increase of 5-HTP
 
levels and an increase in quinone form of 5-HTP, and.thus
 
aid in the rapid progression of type B symptomology by
 
killing the. serotonergic neurons.
 
, How the Data Fit the Current
 
Model (lacono). for PD
 
The median raphe nuclei (MRN) sends.inhibitory
 
serotonin efferents to the subthalamic nucleus (STN)
 
(Dray., 1981), see Figure 9. It has been established that
 
the MRN of PD patients have reduced decarboxylase levels
 
(Lloyd 1 :, 1977.). Our high .5-HTP levels strongly suggest,a
 
decarboxylase:problem in serotonin biosynthesis for type B
 
patients. A decarboxylase problem in the synthesis of
 
serotonin would cause a decrease in the airiount of
 
inhibition going from the MRN to the STN allowing it to
 
become overactiv.e (lacono et al., 1995). The STN has been
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 shown to be overactive in MPTP induced PD primate models
 
(Aziz et al., 1991). The STN glutaminergic efferents to
 
the ventral globus pallidus interna (VGPi) cause over-

excitation of the VGPi. The resulting increased inhibitory
 
outflow from the VGPi to the pedunculopontine nucleus (PPN)
 
results in inhibition of the acetylcholinergic efferent in
 
the descending reticulospinal and vestibulospinal axial
 
motor influences, ultimately increasing the classic type B
 
symptoms of postural instability, gait freezing and
 
akinesia (see Table 1). Of course it must be remembered
 
that analysis of CSF is non-topographical hence we cannot
 
say that the increase in 5-HTP that we have observed occurs
 
in the MRN with any degree of certainty. The dorsal raphe
 
nucleus (DRN) also sends axons to the STN but has not
 
specifically been shown to have a decarboxylase deficiency.
 
Halliday et al., (1990) showed that the postmortem
 
pathological evidence of a significant loss of serotonergic
 
neurons (>99%) in discrete nuclei in the dorsal raphe
 
(pontine nucleus oralis (PnO)) and median raphe in
 
Parkinsonian patients, correlating the neurotransmitter
 
deficiency with the loss of serotonergic neurons (Halliday
 
et al., 1990). We could also suggest that such 5-HTP
 
buildup as we have observed, may occur in these
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serotonergic nuclei. Such a buildup may allow the
 
accumulation of 5-HTP in the quinone form (Volicer et al.,
 
1985b) which is neurotoxic and could eventually kill the
 
neuron and cause a decrease in the amount of serotonergic
 
innervation extending from the DRN to target areas
 
including the STN. The resulting decrease in inhibition of
 
the STN would,cause the same cascade effect as described
 
above, resulting in classic B type parkinsonism.
 
If the, decarboxylase deficiency we have proposed is
 
widespread in the raphe, then decreased output of the DRN
 
inhibi1:ory projection to the vGPi would allow excitation of
 
the vGPi, attenuating it. Meanwhile the MRN inhibitory
 
projections to the STN would have decreased output
 
resulting in overactive stimulation of the already
 
attenuated vGPi via the STN. Thus deficient decarboxylase
 
activity throughout the raphe would cause amplification of
 
inhibitory output from the vGPi to the PPN, resulting in
 
classic lacono type B Parkinson's through descending
 
reticulospinal and vestibulospinal axial motor influences.
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APPENDIX
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Theory of Operation Of
 
Electrochemical Detection
 
:f the potential of the working electrode is positive
 
with respect to the potential of the electrolyte, the
 
molecule is stripped of one or more electrons (oxidized).
 
If the potential is negative, the molecule is reduced (i.e.
 
the electrode supplies one or more electrons to the
 
molecule). All sample molecules contain the same thermal
 
energy. The energy distribution in a sample solution
 
typically forms a bell curve, where some molecules require
 
more energy than others in order to reach the energy level
 
needed to start the reaction.
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Figure 11. Theoretical Graphical Representation of
 
the HPLC-EC Data Output for Range of
 
Retention Times for any Metabolite Under
 
Study.
 
MEAN
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THERMAL ENERGY 
m 
ENERGY LEVEL ►­
ENERGY DISTRIBUTION 
Note: the area under the curve is calculated and 
converted to the concentration of the metabolite in 
the sample solution injected. The area of integration 
is linearly correlated to the concentrations of 
standard stock solution run for each metabolite under 
test. 
The following equation expresses the relationship in 
an electrochemical system: 
Total energy = charge * voltage 
where the voltage is expressed in electron volts(eV) and 
the charge is the Faraday constant (96,469 coulombs per 
mole of electrons) . 
The current produced'is proportional to the amount of 
analyte injected into the tolumn. This equation describes 
64 
the relationship between the current and the amount ,
 
injected.:
 
i=nKFD2/3C , ^
 
where:i= the current produced by the electrolysis reaction
 
1= the number of electrons, involved in the reaction
 
F= Faraday constant (96,469.coulombs per mole)
 
K 	= cell constant ,
 
d = the.diffusion coefficient of. the analyte
 
C = the amount of analyte injected into the column
 
An Electrochemical Reaction
 
Occurs in Three Stages
 
1- mass transport (diffusion): the compound diffuses
 
from the solution in the cell to the electrode
 
surface. ■ 
2-,Electrolysis: at the electrode surface, electrons are
 
either removed from the compound (oxidation) or
 
supplied to it (reduction).
 
3-	Rediffusion: the electrolyzed compound passes back
 
into solution.. The slowest of these three steps
 
(known as the. limiting factor) controls the rate at
 
which the reaction takes place within the reaction
 
vessel.
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Current - Voltage Curves
 
As the potential applied to the working electrode
 
changes, the current response from the electrolysis of the
 
sample also changes. The response depends on how easily the
 
sample oxidizes or reduces that the different potentials.
 
When the sample oxidizes, a positive current response
 
results; a reduction reaction produces a negative response.
 
This relationship between current and applied potential is
 
called current-voltage curve, or hydrodynamic voltammogram.
 
The current response from the electrolysis depends directly
 
upon the reaction rate. Plotting the current response at
 
different applied potentials shows the rate of reaction
 
versus potential (note the current-voltage curves rarely
 
pass through zero) as shown in Figure 12 below.
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Figure 12. Reaction Rate vs Potential Across the
 
Ag/AgCl Electrode HPLC Analysis.
 
REDUCTION
 
OF MOBILE
 
PHASE
 
MOBILE PHASE EVi 
WITHOUT ANALYTE 
Si POTENTIAL 
(-) 
Zo 
\
 
MOBILE
 
PHASE AND
 
OXIDATION
 
ANALYTE
 
OF MOBILE
 
PHASE
 POTENTIAL VS.Ag/AgO
 
CURRENT VOLTAGE CURVE(REACTION RATE VS.POTENTIAL)
 
Note: redox reaction of the metabolite under study as
 
it passes through the potential difference of the
 
silver/silver chloride electrode cause a deflection in
 
the current response. The amount of deflection is
 
proportional to the number of molecules of the
 
metabolite that pass the electrode.
 
The sloping portions of the curve represent potential
 
ranges where the applied potential controls the rate of
 
reaction. Here the oxidation and reduction (electron
 
transfer) steps are slowest. This is due to the fact that
 
not all of the sample molecules have the same thermal
 
energy, but follow the bell curve distribution (shown in
 
Figure 11). The upper curve of the wave represents the
 
molecules with the lowest thermal energy; these require
 
more energy (higher potential) in order to undergo
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electrolysis. The lower curve shows the molecules with
 
higher energy; these require less applied energy to react.
 
The sloping portion of the curve is the integral of
 
the energy distribution curve. At the plateau portion of
 
the curve, diffusion (mass transport) and convection are
 
the slowest reactions. This level represents the potential
 
at which the electrolysis reactions take place most
 
quickly. Here, there is sufficient energy present for the
 
reaction to take place; therefore, this step does not
 
depend on the applied voltage. The plateau is the preferred
 
potential for operation with the best signal-to-noise
 
ration; operating at the voltage just above the curve is
 
recommended. At the ends of the plot, the current rises
 
exponentially due to electrolysis of the mobile phase
 
itself.
 
Electrode Aging
 
As a working electrode ages, the current-voltage curve
 
becomes increasingly positive with respect to a newer
 
electrode. The wave shifts to a higher potential, which
 
means that more potential energy must be applied in order
 
to get the same results. As a reference electrode ages,
 
the opposite effect occurs. The diffusion of Cl- ions out
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of the diaphragm forces the potential up, which means that
 
the applied potential must be decreased to achieve the same
 
results.
 
Half Wave Potentials
 
The half wave potential is the potential at
 
which half of the maximum sample response is shown. The
 
half wave value is independent of the concentration, and
 
the height of the wave is proportional to the concentration
 
of the compound of interest. Different compounds may
 
possess different half wave potentials; thus they can be
 
used to separate and identify compounds. If you are
 
analyzing two compounds with different half wave potentials
 
(at least 150-200 mV difference), you can adjust the
 
applied potential to electrolyze one compound (the one
 
requiring the lower applied potential). The other compound
 
then passes through the cell without reacting.
 
Generally, one should choose the lowest possible setting
 
for their analysis in order to keep undesired peaks out of
 
the your chromatogram and maintain optimum selectivity.
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Analytical Cell
 
The Waters 460 analytical cell contains three
 
electrodes: the reference electrode, the working electrode
 
(encased in Borosilicate glass) and the auxiliary electrode
 
(see Figure 12). Together they afford high reliability &
 
sensitivity, low noise and allow operation at the picogram
 
level per single injection. When the power is turned on
 
the working electrode is connected to the electronics. The
 
detector maintains the potential between the working and
 
the reference electrodes; this difference is equal to the
 
value selected using the front panel push buttons. As the
 
sample flows through the cell, the potential at the working
 
electrode electrolyses the components of interest, thus
 
producing a current from the electron transfer. The
 
auxiliary electrode remains at ground.
 
The current flowing through the working electrode is
 
converted to the a voltage value. The front panel gain
 
setting and filter values attenuate and amplify this signal
 
before it reaches the recorder/integrator output.
 
Filter Operation
 
The active filter in the Waters 460 modifies the time
 
constant setting to form a third order Bessel filter.
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Activating the additional filter eliminates high frequency
 
noise components from the analog signal. We selected a
 
filter setting according to the frequency of our signal. If
 
the filter setting is to high, peak heights may be reduced
 
and broadened, or seen as baseline noise and ignored. If
 
the setting is too low, baseline noise may be seen as peaks
 
and integrated.
 
When the FILTER switch is position #1, the response
 
time of the Waters 460 is equal to the value shown on the
 
TIME CONSTANT switch. When the FILTER switch is set to
 
position #2, a higher order filter smoothes out high
 
frequency signals such as electronic interference or air
 
bubbles (which are eventually flushed out of the cell
 
through the flow through diaphragm in the reference
 
e( A Faraday cage integrated into the front panel
;1*ctrode). 

of the detector aids in protecting the analytical cell from
 
electronic noise and changes in ambient temperature.
 
Solvent Considerations
 
Generally electrochemical detection is not useful for
 
normal phase chromatography because non-polar solvents are
 
not well suited to many electrochemical reactions. Non-

aqueous solvents such as DMSS, THE and acetonitrile require
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the addition of salts such as tetabutylammonium
 
hexafluorophosphate of tetrafluoroborate. These salts can
 
extend the potential limits of the analysis beyond those
 
achieved with aqueous solvents. Since minute amounts of
 
dissolved gas or particulate matter can result in large
 
background currents and noisy baselines, we took
 
precautions to avoid them getting into the system by the
 
following.
 
1-	Filter all solvents through a 0.22um membrane
 
filter, to screen out impurities that a 0.45um
 
filter would let pass through.
 
2-	When selecting the mobile phase, we make sure that
 
a very small amount of electrolyte (O.Ol-.lM) is
 
present. The electrolyte conveys charge through the
 
analytical cell. Ideally, the solvent should have a
 
high dielectric constant to ensure proper ionization
 
of the electrolyte. Both the electrolyte and the
 
solvent must be chemically inert at the surface of
 
the electrode to minimize background current and
 
preserve the electrode surface. Use fresh solvents,
 
salts and modifiers for all mobile phases.ter
 
quality is extremely important; poor water quality
 
is the most common cause of operating problems. We
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always used water that has been both distilled and
 
deionized, as well as free from any
 
electrochemically active organic compounds.
 
3-	We used an all glass filter apparatus when filtering
 
solvents, kept the filter apparatus in a clean place
 
(in a plastic bag, to protect the equipment from
 
dust and other particles, which could be flushed
 
into the solvent. When we filtered our eluent, we
 
always discarded the first 200ml to get rid of any
 
particles left in the filtration system.
 
4-We thoroughly degassed all solvents since dissolved
 
oxygen tends to reduce at potentials of -0.4 and
 
greater (in the negative direction). Failure to do
 
so would tend to raise the background current until
 
some major component of the mobile phase is reduced.
 
Sparging with helium was employed to assist in
 
degassing.
 
5-	To keep the concentration and thereby the
 
sensitivity stable, we used HPLC grade solvents and
 
recirculated the solvent until the sample
 
concentration caused a loss in sensitivity in the
 
tracing output. We also replaced the solvent every
 
few days and used a closed solvent system (not
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exposed to air) and then stabilized the system
 
again.
 
6-	We avoided storing solvents at room temperature for
 
extended periods of time by refrigerated them at 4
 
degrees Celsius until needed, then sparged them with
 
helium while taking care not to expose the solvents
 
to 	air.
 
7-	We avoided operating the system with solvents that
 
contain more than 80% organic since running 100%
 
organic solvents through the system may dry out the
 
Teflon insert and cause cracking and thereby destroy
 
our column.
 
We elected to use hydrochloric acid rather than perchloric
 
acid in our mobile phase since we were already using
 
potassium chloride in the reference electrode and
 
perchloric acid would cause precipitation of potassium
 
perchlorate on the surface of the reference electrode.
 
Recorder and Integrator Polarity
 
The rear panel polarity switches control the direction
 
of the signals sent from the waters 460 to the recorder or
 
integrator. We set the integrator polarity so that the
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output signal remains positive at all times, and left the
 
integrator offset switch OFF.
 
We checked the Ework twice a day to check the
 
potential between the working and auxiliary electrodes.
 
Changes in the current would have shown us changes in the
 
quality of our buffer solution. Monitoring our output also
 
provided the ability to check off scale peaks.
 
Analytical Column
 
Novapak C-18, 4um, 150 x 3.9mm packed with 4um high-

density silica based spheres. The bonded phase is also made
 
from novapak silica.
 
Guard Column
 
30 X 3.9mm packed with uBondpak C-18/Corasil sentry
 
guard column.lOum irregularly shaped silica gel packing
 
material. The guard column protects the analytical column
 
from particulate and chemical contamination in the mobile
 
phase stream. Contaminants that may damage the analytical
 
column are intercepted by the guard column. Adsorption 4ug
 
to 40ug depending on the nature of contaminants. Pressure
 
limit is 40MPa (400 Atm, GOOOpsi). Temperature limit is 80C
 
Dead volume of holder assembly 4ul (+connecting tubing for
 
universal guard column).
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